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Abstract 
Denmark is internationally considered a leader in sustainability and environmentalism, 
and promotes an organized waste management plan focused on the reduction, reuse, and 
recycling of consumer and industrial waste. However, the household recycling rates are 
significantly lower than the overall recycling rates for the country. In order to raise these 
household recycling rates, we collaborated with Miljøpunkt Nørrebro in Copenhagen, Denmark, 
to study the application of psychological and behavioral factors to the design of an interactive 
recycling station and website in the Nørrebro district of Copenhagen. Information about the 
recycling system and residents’ opinions regarding recycling were collected through observation, 
formally scheduled and informal street interviews, presentations of three station design mock-
ups, and a focus group. Based on our research and results we determined that convenience is the 
most important component of recycling sorting and collection, followed closely by available 
information and visibility. In addition, adults are influenced by personal norms regarding 
recycling, while children are affected by incentives for proper sorting. These results were used to 
create specific recommendations for a functional interactive recycling station and an engaging 
and informative website, which together will provide a comprehensive revitalization of 
Nørrebro’s recycling system.  
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Executive Summary 
Denmark is a country well known for its proactive attitude towards environmental 
sustainability. The city of Copenhagen has even announced a goal to be the first carbon-neutral 
capital city in the world by the year 2025. However, this environmental attitude is not present 
everywhere. Although over 65% of all waste in Denmark is recycled, only 18% of domestic 
waste is recycled. In order to close this gap, our sponsor, Miljøpunkt Nørrebro, wants to design 
an interactive recycling system to improve the public opinion on waste sorting and increase 
domestic recycling rates. 
There are many benefits to recycling materials over other waste management techniques, 
but the most common benefit are the savings in energy and carbon emissions over virgin 
materials when manufacturing new products. Properly sorting and recycling aluminum, for 
example, can reduce the energy and carbon emissions required to make new materials by as 
much as 95% and 92%, respectively. 
 
Background 
Over the course of our research, we identified six psychological and behavioral factors 
that affect an individual’s decision to recycle. Personal norms, or one’s opinions regarding 
recycling and feelings of moral responsibility towards conservation, help a person develop a 
sense of identity with the cause of recycling. Social norms, or the pressures that society exerts on 
a person, can influence individuals and cause them to change their personal opinions. 
Information about both the recycling system and the impact of recycling on the environment can 
educate individuals on ways to be more environmentally friendly – even if an individual wants to 
recycle, it will be useless if they do not know where to bring recyclable materials. Convenience, 
based on the organization and simplicity of a recycling system, is often the most important factor 
in improving recycling rates; the easier it is to recycle, the more likely people will be to 
participate. Incentives, including both benefits to people who recycle well and penalties to 
people who recycle poorly, can include an element of competition in a recycling program to 
improve recycling rates. Finally, visibility, based upon the color and location of recycling bins, 
serves as a reminder of the need to recycle. 
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Project Goals and Objectives 
The main goal of this project was to aid Miljøpunkt Nørrebro in improving the recycling 
rate in the Copenhagen neighborhood of Nørrebro by analyzing motivating factors of recycling 
and using this information to propose requirements for an interactive recycling station and 
website. This goal was achieved by assessing the current state of recycling in Nørrebro, 
determining residents’ opinions about the recycling system with respect to the six psychological 
and behavioral factors that affect an individual’s decision to recycle, and using the information 
gathered to create a design proposal for an interactive recycling station and website. 
 
Results and Analysis 
The team assessed the current recycling system by observing the recycling facilities 
available to residents for four weeks and estimating the amount of waste in each bin shortly 
before collection. This information was compared to determine how much recycling is used and 
is shown below in Figure 1. As can be seen in the graph, mixed waste disposal (shown in blue) 
was used significantly more than the recyclable fractions. 
 
Figure 1: Total bins of waste disposed between April 6 and April 19 
In order to fully understand the entire recycling system, the team interviewed four 
individuals working at key points in the waste management system to determine the path that 
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recyclables take after sorting. Two caretakers for yards with high recycling rates were 
interviewed about the systems they had established. Both caretakers had included information 
about recycling in their yards and added waste sorting fractions beyond the minimum 
requirements. We later interviewed a waste collector, who provided advice for the structure of 
the recycling station, such as the size of battery containers and how to make them compatible 
with existing collection trucks. During an interview with a waste collection manager, Tonny 
Ottosen, we learned that mixed waste is sold to the incineration plant, Amagerforbrænding, while 
recyclables are sold to recycling companies such as Renoflex and AV Miljø. The subsequent tour 
of the incineration plant showed us that mixed waste is not sorted before being incinerated, 
putting an even greater importance on proper sorting in the home. 
In order to evaluate residents’ opinions regarding the recycling system with respect to the 
six psychological and behavioral factors, the team conducted a series of 26 informal interviews 
on the streets around Nørrebro as well as 7 formal interviews with residents of a target street in 
Nørrebro. People in these interviews frequently mentioned convenience as an important or the 
most important component of a recycling system. Those who believed that the system was 
simple had frequently learned to recycle in their youth. However, many interviewees considered 
the presence of information about where and how to sort recyclable material to be almost as 
important as convenience. Many residents did not understand how their recycling system worked 
or even thought that recycled material was combined with mixed waste in the incinerators, 
contradictory to what we learned in our interview with Tonny. Incentives to recycle were most 
popular as a novelty to attract children to recycle. Although interviewees agreed that the bottle 
deposit system is a successful program, they did not feel that it should be expanded to other 
fractions. Unlike incentives, personal norms were considered a very important factor for 
encouraging adults to recycle. Every formal interviewee we talked to mentioned that helping the 
environment was a large part of why they recycled or that it felt like “the right thing to do.” As 
stated before, personal norms are often based off of the pressures that society exerts on an 
individual and this was reinforced through our interviews. Several of the interviewees had 
spouses from foreign countries who had learned how to recycle through their marriage. 
Responses were mixed regarding government policy over recycling because certain individuals 
prefer to have a strict set of guidelines established while others prefer to be left to their own 
decisions. 
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Three mock-ups of interactive recycling stations that would address each of the six 
psychological and behavioral were built and presented to the community in a street event to 
gauge residents’ opinions on potential designs. The team observed people’s responses to the 
designs and asked attendees to vote on their favorite design. The most popular design was called 
the Growing Tree and appealed to personal norms and people’s feelings of responsibility towards 
the environment. The other popular design was called the Juke Box and provided a music 
incentive for proper recycling. Both designs are shown in Figures 2a and 2b below. 
   
Figure 2a: Growing Tree Prototype   Figure 2b: Juke Box Prototype 
Finally, a focus group discussion was conducted with four individuals to gain a more in-
depth understanding of opinions about the recycling system and potential recycling station 
designs. The team served as moderators to pose questions and guide the discussion, but avoided 
participating in the dialogue to encourage new ideas. The discussion primarily reinforced prior 
interviews; however some new ideas were generated, such as the need for the station to not look 
out of place in the surrounding area and the need to spread information about the recycling 
station when it is first implemented. 
 
Conclusion 
The results were compiled into a list of specific design requirements and suggestions that 
can be presented to the designers and engineers who will be working on the final design of the 
interactive recycling station. Additionally, a sample website was built to present the information 
that would need to be included for an individual not familiar with the Copenhagen recycling 
system. 
 vii 
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Chapter 1: Introduction 
 Denmark is well known as a country that both mandates and encourages positive 
environmental and sustainable actions through an integrated waste management plan focused on 
the reduction, reuse and recycling of consumer and industrial wastes. In fact, in 2005 it was 
estimated that Denmark recycled more than 65% of all waste generated. Copenhagen, the largest 
city in Denmark, has long promoted recycling as one component of an integrated waste 
management plan and, in addition, has also promoted more sustainable material production, 
consumption, and disposal in an effort to reduce overall waste generation. 
 Unfortunately, while the benefits of recycling appear to be widely understood by 
Copenhagen residents, residential recycling rates do not reflect the total Denmark recycling rate 
of 65% from 2005. In that same year, only about 18% of domestic waste was recycled (Danish 
Environmental Protection Agency, 2007). As a result, there is an interest in developing 
innovative recycling programs designed to encourage individuals to become environmentally 
aware of good waste management practices and to change good intentions into actions that 
ultimately improve citywide recycling rates. 
While many citizens recognize the benefits of recycling, participation is conditioned by 
practical and psychological factors ranging from space and scheduling to social pressures and 
motivation. Indeed, despite Copenhagen’s status as one of the leaders in green initiatives on an 
international scale, some people still view recycling as an unpleasant chore (M. Makne, personal 
communication, January 27, 2011). In order to improve the public’s views and behavior towards 
recycling, and in turn increase the overall recycling rates, innovative changes to the recycling 
system itself are necessary. For these changes to successfully address the less-than-ideal 
recycling rates, the design of recycling systems and motivational factors must reflect the 
psychological and practical factors that affect recycling behavior. By creatively addressing both 
categories of factors that both limit or enhance participation, Copenhagen may be able to 
improve the existing recycling system and, thus, engender more active participation and a 
revitalized view of recycling among the general public. 
 Numerous approaches to shifting people’s recycling views and behavior have been 
explored, and a common factor in each approach is a reliance on a thorough understanding of 
recycling psychology. By applying established psychological theories to recycling behavior, 
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researchers have offered explanations for social, personal, and behavioral incentives and 
disincentives for recycling participation. More specifically, factors such as morality (Thogersen, 
1996), family values (Gronhoj & Thogersen, 2009), availability and simplicity of information 
(Ojala, 2008), convenience (Dersken & Gartrell, 1993), and rewards and incentives (Kipperberg, 
2007), among others, all play decidedly important roles in encouraging active recycling 
behavior. 
 A number of recycling programs and technologies have illustrated how some of these 
psychological and practical factors can be addressed through facility design and operation to 
increase recycling behavior. For example, the nationwide Recyclemania! contest in the U.S. uses 
bold graphics and educational information to encourage recycling, and the success of the 
program serves as evidence that these factors can contribute to improved environmental 
awareness and recycling behavior (College, 2011). The convenience factor of recycling has also 
been extensively targeted by various technologies. Some companies have applied motion sensor 
and barcode scanner technologies to bins, with the intention of eliminating the need to sort waste 
prior to disposal (Park, 2008). Rewards and incentives, too, have been successful in encouraging 
recycling participation. In Philadelphia, financial motivation has been targeted through the 
creation of a “RecycleBank,” which issues recycling credits that can be used at participating 
businesses for discounts (American Institute of Physics, 2006). In contrast, the Bottle Bank 
Arcade in Sweden also offers a different kind of incentive—fun!—through challenging recyclers 
to an interactive game while depositing bottles (McEntegart, 2009). Analyzing these recycling 
initiatives and technologies and their application of psychology-based motivating factors will 
prove useful when developing considerations for the design of a new recycling station. 
 The goals of this project are, first, to analyze the motivating factors that will determine 
positive recycling behaviors in the neighborhood of Nørrebro in Copenhagen; second, to use 
these motivating factors in the development of functional and effective design suggestions for an 
interactive recycling station on behalf of our sponsor, Miljøpunkt Nørrebro; and third, to 
incorporate what we have identified as best practices and recommendations into a detailed 
recommendation for the design of a comprehensive website about local recycling that will 
present information about recycling and tips to make recycling in the home easy and convenient 
and engage and educate children and adults alike. While the psychological research and its 
application to an innovative recycling system provide a strong foundation for this project, the 
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challenge will be to apply this research in the project’s targeted neighborhood. Fortunately, 
Miljøpunkt Nørrebro has led a number of environmental programs in the area, including serving 
as a consultant for the implementation of a new recycling model in Nørrebro that includes extra 
sorting fractions (metal, electronics, plastic, and compost). Despite this initiative, the 
organization’s engagement in solid waste management programs has otherwise focused mainly 
on government policy.  
 This project will expand the organization’s waste management focus to include a more 
direct involvement in community interaction. As a result, Miljøpunkt Nørrebro’s commitment to 
the project provides the opportunity for a comprehensive analysis of the psychological and 
logistical factors that affect recycling in Nørrebro. Based on the demographics of the area and 
generalizations of the citizens’ recycling habits, one could propose a number of ideas to improve 
recycling; however, the success of this system is dependent on engaging with citizens first-hand 
to discover their attitudes, aversions, and aspirations towards recycling. Moreover, while select 
incentives and disincentives of recycling have been addressed in various ways by existing 
designs and initiatives elsewhere, it is unlikely that the precise combination of motivating factors 
particular to Nørrebro has been previously addressed in one design. Consequently, introducing 
an innovative recycling program requires, first, a careful analysis of the existing recycling 
program and, second, an analysis of the motivating factors of recycling with respect to the 
citizens of the area. 
To accomplish the project goals, the project team will assess the current state of recycling 
in Nørrebro in terms of the opportunities the citizens have to recycle and the potential for growth 
in recycling rates. We will subsequently determine citizens’ attitudes and views of recycling with 
respect to the recycling psychology factors mentioned previously. With the data collected about 
the physical status of recycling combined with the most important psychological factors for 
Nørrebro, we will provide Miljøpunkt Nørrebro with three design models, a compilation of 
prioritized design factors for the interactive recycling station, and a website design that will 
educate, inform, and advise locals about recycling. 
 This project constitutes the initial phase of a continuing project that will culminate in the 
physical manufacturing of the interactive recycling station and the implementation of a working 
website.  Regardless, it is expected that the analysis of motivating factors for recycling and their 
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subsequent application to the station and website design will significantly enhance Miljøpunkt’s 
efforts to promote environmentalism and a more positive recycling culture.  
 5 
Chapter 2: Background 
Over the past half-century, our understanding of science and technology has grown 
exponentially, and the application of science and technology to improve human welfare has 
resulted in advanced medical materials and devices, significantly improved agricultural 
production, more efficient transportation systems, and a wide range of other advances that have 
arguably improved the quality of life for many. Such positive development, however, comes at 
no small cost to the environment. The world has seen a steady depletion of natural resources, 
continuously growing mountains of waste, and the toxic contamination of lakes, rivers, and 
oceans, all of which can be tied to the prevailing consumption-driven growth and development of 
western societies. The unfortunate truth of consumption and production is that as the rates rise, 
so too does the amount of waste created. With the ever-growing population of our planet driving 
development and consumption to unprecedented levels, the increase in waste generation poses a 
considerable threat to the environment. 
Fortunately, most individuals and groups recognize the significant problems facing the 
environment and acknowledge the necessity of a shift towards more sustainable consumption and 
production. Environmentally sustainable behavior consists of many elements, both on the 
personal and collective levels, including reusing and recycling products, using energy-efficient 
technologies and manufacturing methods, and making a concerted effort to cut down on 
consumption. Both individuals and corporations alike can contribute to this effort to prevent 
further environmental degradation. 
On the national level, many countries have implemented programs and policies to 
become more environmentally sustainable. A recurring initiative found worldwide and in various 
capacities, from government-run programs to community-based plans, is recycling. This chapter 
offers a brief history of recycling and recycling programs as well as an analysis of the 
psychological and practical factors that influence recycling behavior. The discussions in these 
sections provide an essential foundation for the understanding and ultimate completion of this 
project. 
2.1 Recycling 
Although the recycling system of today is inspired by the environmental movement of the 
1970s, in which new publicized information about the human impact on the environment caused 
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Americans to become much more conscious of their consumption, various recycling behaviors 
have been observed throughout much of human history.  Several hundred years ago, the most 
common form of recycling was the symbiotic relationship of waste between populous cities and 
countryside farmers.  In this relationship, farmers would produce food to be sold in nearby cities, 
and the cities, in turn, would collect fecal waste, known as “night soil,” and sell it back to 
farmers as fertilizer.  The cities were able to remain clean and farm soil remained fertile (Rogers, 
2005; Strasser, 1999).  Furthermore, the repair and repurposing of old and broken tools was 
much more commonplace than it is today.  An old glass bottle, broken in half, could have its 
edge sanded and be remade as a cup and a funnel (Strasser, 1999). The high cost of 
manufactured goods meant that people were much more reluctant to discard old products.  In 
later years, recycling programs similar to those that exist today emerged, but under special 
circumstances.  For example, in both World Wars, citizens supported the war efforts by 
collecting metal, rubber and other precious materials to be recycled and used by the military 
(Sherman & Koontz, 2004). 
It was not until the 1950s that the consumer culture associated with modern waste and 
recycling systems first evolved in the United States.  The advent of mass production, expanded 
during World War II, dramatically reduced the cost of manufactured goods and enabled 
consumers to buy products without the intention for reuse or the ability to be repaired.  This 
industrial growth led to a 36% increase in landfill waste disposal within the United States 
between the years 1960 and 1970 (United States EPA, 2006).  Eventually, books such as Silent 
Spring, which detailed the effects of DDT on the environment, and other events such as the 
highly publicized Santa Barbara oil spill in 1969 caused public concern for the environment and 
led to environmental movements in the early 1970s.  Over the course of the 1970s, recycling 
centers were built across the nation and recycling programs similar to what exists today were 
formed.  In the years since then, recycling programs have gained momentum and become 
accepted mainstream practices (Sherman & Koontz, 2004).  According to the American Forest 
and Paper Association, 87% of the United States population has access to paper recycling (2010). 
2.1.1 Types of Recycling 
Each municipality within Denmark defines the specifics of its own recycling system and, 
as a result, there are a variety of collection methods for source separated waste.  These methods 
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differ in convenience for the consumer and cost for the collector and local municipality, ranging 
from curbside collection programs to large recycling centers, meaning the choice of a collection 
method determines many subsequent elements of the overall recycling system. 
The effectiveness of any given recycling initiative is based in large part on the specific 
collection method.  Curbside recycling systems, such as 
the one shown in Figure 3, are often implemented for 
the convenience they provide to individuals in 
residential areas.  With these systems, households sort 
their own recycling according to specified guidelines 
and place bins on the curb to be collected once or twice 
a week.  Due to the convenience and minimal travel 
requirements for waste generators, curbside systems 
frequently result in higher recycling rates than other 
collection systems.  Additionally, the environmental 
impact of waste disposal is often lessened due to the 
increased recycling rate (Larsen et al., 2010).  On the 
other hand, the costs of labor and transportation can 
make this system more costly in certain situations 
(Sidique et al., 2010). 
Another method of recycling is the drop-off system, shown on the next page in Figure 4. 
This method of recyclable collection exists throughout most of Copenhagen, including the 
district of Nørrebro, and is the system that we are considering for this project.  These systems are 
frequently implemented in cities due to the limited amount of sidewalk space for curbside 
recycling.  Drop-off recycling also saves space in city apartments because residents can deposit 
waste in the outdoor bins whenever it is convenient for them, rather than storing waste within 
their homes until a specified time each week.  Although common in Denmark, drop-off systems 
are much less widely used and studied than curbside collection methods commonly employed in 
the United States.  Drop-off systems require waste generators to bring their waste to a communal 
station and sort recyclables in the proper bins or other containers.  A single drop-off station will 
support up to 600 citizens (Larsen et al., 2010).  By transferring the responsibility of sorting and 
transporting recyclables to a central location onto the waste generator, drop-off systems reduce 
Figure 3: Curbside collection method 
(Tomra Systems, 2011) 
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the costs associated with labor and transportation of waste (Sidique et al., 2010).  Unfortunately, 
drop-off systems often result in a lower recycling rate than curbside collection, perhaps due to 
the slightly longer distances that waste generators must travel (Larsen et al., 2010). 
 
Figure 4: Drop-off collection method 
The use of recycling centers is a third common recycling method, used primarily for the 
collection of bulky and garden waste in suburban areas (Larsen et al., 2010).  Recycling centers 
are large open areas where as many as 50 dumpster containers are used to collect different types 
of waste.  Smaller versions of these recycling centers with about 10 bins are also used in some 
cities such as Copenhagen to accept waste that cannot be sorted through the normal recycling 
system.  In the United States, certain towns use these systems for the collection of all waste in an 
area; however, when tested in Denmark, they have been found to reduce the overall recycling 
rate (Larsen et al., 2010).  Since recycling centers are designed to support up to 60,000 citizens, 
waste generators would likely have to collect their recyclables and then travel as far as five miles 
to dispose of the waste at a central location. 
2.1.2 Recycling In Denmark 
Among the types of recycling processes available, it is no surprise that Denmark, a 
country known for its extensive environmental policies and proactive attitude towards green 
initiatives, would implement large-scale recycling programs.  Indeed, over 65% of all waste in 
Denmark is recycled and most of the rest is incinerated, leaving less than 10% to be disposed in 
landfills (Danish EPA, 2007).  However, these statistics do not carry over to the domestic sector, 
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where the recycling rate is 18% and 81% of waste is incinerated, as seen in Figure 5.  In this 
figure, domestic waste includes recyclables such as paper, glass, and sometimes packaging 
waste, as well as organic food waste and other waste that can be incinerated.  The difference in 
recycling rates is largely due to the differences in composition between domestic waste and other 
waste sources, such as industrial or construction waste.  The composition of domestic waste 
means that any waste that cannot be recycled is considered fit for incineration by the Danish 
EPA.  The only exception arises for islands without access to incineration facilities (Danish EPA, 
2007). 
 
Figure 5: Waste treatment in Denmark by waste type in 2005 (Danish EPA, 2007) 
Although our project is focused primarily on domestic waste, most global recycling 
information is focused on municipal solid waste, which includes garden waste, bulky waste, and 
waste from the service and industrial sectors, while ignoring treatment residues from power 
plants and construction waste.  From the perspective of municipal solid waste, Denmark recycles 
41% of its waste, incinerates 54%, and landfills 5% (OECD, 2008).  Comparing these figures to 
other countries in Table 1 below, Denmark recycles within the top 40% of countries studied in 
the OECD report and is able to greatly limit the amount of landfill waste due to its extensive 
incineration system.  However, incineration is not the best way to dispose of the waste, as shown 
in the waste management pyramid in Figure 6 on the next page.  This diagram, a part of 
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Copenhagen’s waste management plan, demonstrates the hierarchy of preferred waste treatment 
options based on their impact on the environment. 
Table 1 International waste management statistics (OECD, 2008) 
 
 
In order to improve the waste management system, Denmark would like to recycle more 
of the waste that is currently being incinerated.  The primary benefit of doing this would be a 
reduction in the energy needed to make new material and a reduction in the environmental 
impact of manufacturing new products.  For example, recycling paper saves 65% of the energy 
and 18% of the carbon emissions associated with producing paper from raw materials.  These 
figures are even more impressive when considering certain metals; aluminum production 
requires 95% less energy and produces 92% fewer carbon emissions when recycled (Bureau of 
International Recycling, 2008).  As an additional benefit, materials recovered through recycling 
can be sold back to companies at 10 to 15% lower cost than virgin materials (Copenhagen 
Recycling Centre, 2004). 
 
   Year Recycling % Incineration % Landfill % 
Austria/Autriche 2004 71.3  21.1  6.7  
Belgium/Belgique 2003 53.9  34.3  11.6  
Switzerland/Suisse 2005 49.7  49.8  0.5  
Korea/Corée 2004 49.2  14.4  36.4  
Norway/Norvège 2004 48.9  24.7  25.9  
Sweden/Suède 2005 44.4  50.2  4.8  
Luxembourg 2003 42.4  38.9  18.9  
Spain/Espagne 2004 41.6  6.7  51.7  
Denmark/Danemark 2003 40.9  54.0  5.1  
Ireland/Irlande 2005 33.9  0.0  66.1  
Italy/Italie 2005 33.3  12.1  54.4  
USA/Etats-Unis 2005 32.1  13.6  54.3  
Australia/lie 2003 30.3  0.0  69.7  
France 2005 30.2  33.8  36.0  
Finland/Finlande 2004 30.1  9.9  59.9  
UK/Royaume-Uni 2005 26.7  8.4  64.3  
Iceland/Islande 2004 24.5  8.8  72.1  
N.Zealand/N.Zélande 1999 15.3  0.0  84.7  
Portugal 2005 14.9  21.1  64.1  
Greece/Grèce 2003 8.1  0.0  91.9  
Poland/Pologne 2005 7.3  0.5  92.2  
Czech Rep./R.tchèq. 2004 4.5  14.0  79.8  
Hungary/Hongrie 2003 3.7  5.6  90.4  
Mexico/Mexique 2006 3.3  0.0  96.7  
Turkey/Turquie 2004 1.4  0.0  97.8  
Figure 6 Waste management hierarchy 
(Technical and Environmental 
Administration, 2008) 
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Government Oversight of Waste Management and Recycling 
Waste management in Denmark is divided into three levels: the Ministry of the 
Environment and Energy, which decides on the overall waste management objectives and 
guidelines; the five regions of Denmark, which manage approvals for individual treatment 
facilities; and the 99 municipalities of Denmark, which set up local waste management plans and 
enforce rules and regulations.  In order to enforce these rules and regulations, municipalities 
partner with public and private waste management organizations, such as R98 and M. Larsen, to 
control recycling, incineration and hazardous waste.  The municipality of Copenhagen partners 
with the Copenhagen Recycling Center to dispose of all waste that can be recycled.  It also 
jointly owns two incineration plants, Amagerforbrænding and Vestforbrænding, with other 
municipalities to dispose of all waste that cannot be recycled (City of Copenhagen, 2006). 
2.1.3 Recycling In Copenhagen 
The majority of the control over waste management systems is handled on the municipal 
level in Denmark while the other levels of government provide general guidelines and oversight. 
One such municipality, which leads the nation in sustainability and aspires to be the first carbon-
neutral capital city by the year 2025, is Copenhagen (City of Copenhagen, 2010). 
Like the rest of Denmark, all waste in Copenhagen is separated at the source into several 
categories of materials, known as fractions.  The municipality defines the minimum fractions for 
separation, which in Copenhagen are bottles, paper, cardboard, batteries, hazardous waste, bulky 
waste and mixed waste, which includes all non-sorted waste.  Other recycling fractions are 
collected throughout the city by various other means, such as recycling centers.  Additionally, 
certain apartment complexes in the neighborhood of Nørrebro, where Miljøpunkt Nørrebro is 
located, have implemented a more extensive system of recycling that includes other fractions for 
waste sorting, such as “electricity [electronics], metal, PVC/plastic and organics/compost” (Mia 
Makne, personal communication, February 10, 2011).  This system has come to be known as the 
“Nørrebro model.” 
Until this year, sorted waste in Copenhagen could be disposed of at a lower cost than 
mixed waste.  However, in January 2011, the fees changed to have the same collection cost for 
different fractions of waste and reduced cost for groups of apartments buying bins together.  
Additionally, collection costs in many apartments were previously distributed based on the living 
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space of the respective apartment, following the idea that larger apartments often generate more 
waste. However, this system has been changed in favor of an equal distribution of cost among all 
apartments. These factors have combined to eliminate the economic incentives to sort waste in 
Copenhagen. 
Our project focuses on the neighborhood of Nørrebro in the center of Copenhagen.  
Specifically, we are targeting a closed street called Wesselsgade, shown below in Figure 7.  Two 
apartment complexes on either side of the street surround central yards and have slightly 
different recycling systems.  Approximately 300 households on the side of the street near the 
lakes sort waste according to the general Copenhagen guidelines.  Residents on the opposite side 
of the street sort waste according to the Nørrebro model, partly because the yard has a larger 
amount of space for recycling bins.  Because this apartment complex is larger than that of the 
lake side of the street, some residents of that yard would walk twice as far as residents of the 
small yard to dispose of waste and recyclables on Wesselsgade. In order to make waste bins as 
accessible and convenient as possible, we will only target the closest 133 households of the large 
yard. This concern for the convenience of waste generators is one of several psychological 
factors that influence recycling behaviors, discussed in the next section. 
 
Figure 7: Our target area of Nørrebro (Google Maps, 2011) 
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2.2 Psychology of Recycling 
 The growing impetus for recycling is unmistakable, and yet the practice is by no means 
universal. Even in “green” oriented cities such as Copenhagen, recycling rates typically only 
reach about 65% of total waste recycled. When looking at the widely accepted benefits of 
recycling, it can be hard to understand why such a discrepancy between desired rates of recycling 
(intention) and actual rates (behavior) emerges. Indeed, one would be hard-pressed to find an 
individual who asserts that recycling is bad for the environment; on the contrary, an 
overwhelming majority endorses the practice (Belsie, 1990). From where, then, does the 
disparity between support for the idea and actual behavior arise? 
 Environmental psychology is a widely recognized field of psychological research, and the 
literature in this field provides an extensive discussion on the origins of the inconsistency 
between intention and action. When one assesses recycling in terms of environmental 
psychology, this research provides a number of explanations for social, personal, and behavioral 
incentives—and disincentives—for recycling participation (Nickerson, 2003). Shalom H. 
Schwartz’s (1977) social psychology theory on altruistic behavior has been applied to 
environmental behavior in order to explain the psychology of recycling. The theory, which offers 
three explanations for active behavior: arousal of emotion, activation of self-expectations, and 
activation of social expectations, has served as the foundation for numerous studies conducted to 
analyze recycling behavior. Such studies have led to the proposition of additional factors of 
recycling behavior: awareness of environmental consequences, public knowledge of recycling 
programs, and impacts of physical and material costs, among others (Bratt, 1999; Ojala, 2008 
Tonglet, 2004; Thorgesen, 1996; Kalinowski, Lynne, & Johnson, 2006). Many of these 
explanations overlap and reinforce one another, resulting in a sound analysis of the motivating 
elements that should be considered when it comes to recycling. Figure 8 provides an overview of 
the various psychological and practical factors that will be discussed in this chapter and how they 
can transform intention into behavior. 
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Figure 8: The effects of psychological and practical factors on transforming intention into behavior 
2.2.1 Personal Norms 
 Multiple studies agree that one of the major contributing factors to recycling behavior is 
an individual’s adherence to his or her personal norms relating to pro-environmentalism—an 
interpretation of what Schwartz termed “activation of self-expectations” (Bratt, 1999; Tonglet, 
2004).  A number of studies have focused on specific aspects of personal norms, so we have 
categorized the topic to include compassion, personal morality, and a sense of identity with the 
cause of conservation.  These factors are important to examine because of their direct connection 
to an individual’s self-opinion. For example, if recycling is closely tied to one’s personal norms, 
then violation of them would lead to guilt, whereas upholding them engenders pride. Thus, 
people with strong eco-friendly personal norms are more likely to recycle than those who have 
little environmental concern. 
 Environmental concern and compassion for the cause—a point derived from Schwartz’s 
“arousal of emotion” explanation—is essentially what drives a person’s pro-environmental 
personal norms. Whether it’s a result of media attention around the subject or first-hand 
observation of ecologic degradation, people are personally threatened by environmental 
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problems, which can lead to more involvement in positive environmental action (Kalinowski, 
Lynne, & Johnson, 2006). Indeed, Marcus, Neuman, and MacKuen (2000), as referenced by 
Ojala, claim that fear and worry are vital for breaking up habits (Ojala, 2008). When applied to 
recycling, worry about the state of the environment could be an essential element to consider 
when attempting to change people’s routine behaviors to more positive environmental action. 
 Environmental compassion translates into action not only as a product of negative 
emotions like worry and fear, but also due to optimism and positive expectations. In her analysis 
of recycling motivation, Ojala (2008) found that positive emotions toward solving environmental 
problems were related to an increase in recycling behavior. Other studies, too, have found that if 
an individual has a positive attitude towards environmental issues, he or she will typically 
perform in a way that actively reflects those attitudes (Chen, 2009). 
 Moral factors are often predictors of behavior as well, and recycling certainly contains 
elements of personal morality. In a review of Schwartz’s theory of altruistic behavior, Thogersen 
proposes that “recycling [is] typically classified within the domain of morality in people’s 
minds.” (Thogersen, 1996) He goes on to explain that morality is not necessarily based on a 
thorough analysis of the costs and benefits of certain actions, but rather a consequence of a 
person’s belief in what is right or wrong. In effect, recycling is linked closely to a person’s self-
imposed moral responsibility, and if—for any reason—the person believes recycling to be a 
moral issue, he or she will be more likely to act in accordance with such a belief. 
 In order for these elements to hold any meaning for the individual in question, he or she 
must possess a strong commitment to the cause of environmental conservation. In reviewing 
Boldero’s (1995) study on the role of attitudes in pro-environmental behavior, Davies, Foxall, 
and Pallister (2002) explain that a person will only hold this set of personal norms if they believe 
that the benefits to the community and the environment outweigh the personal costs involved. 
Indeed, a strong belief in the importance of conservation is fundamental in connecting the 
previously discussed elements of pro-environmental personal norms and giving them a common 
foundation. Thus, a successful recycling initiative will “build a sense of identity with the cause 
of conservation as represented in recycling” (Kalinowski, Lynne, & Johnson, 2006). 
 One of the most effective ways to build that sense of identity, and in turn activate a 
person’s pro-environmental personal norms, is to ensure that the person is aware of the problem 
at hand and the consequences of his or her individual actions.  Being told that an aluminum can 
 16 
that is not recycled will still be a can in 500 years, and that recycling the same can will save the 
amount of energy equivalent to half a gallon of gasoline, is likely to contribute to a person’s 
environmental identity by speaking to his or her personal morality and compassion. Indeed, 
according to several studies, environmental knowledge — particularly knowledge about the 
positive or negative impact an individual’s recycling or non-recycling behavior has on the 
environment — is linked to active pro-environmental behavior (Bratt, 1999). Moreover, personal 
norms have a greater ability to influence recycling if people’s awareness of the environmental 
consequences of their behavior is high (Hopper & Nielsen, 1991). The question remains, 
however, exactly how do individuals form these personal norms? 
2.2.2 Social Norms 
 Stemming from the final component in Schwartz’s theory of altruistic behavior, 
“activation of social expectations,” studies have shown that personal norms are often adapted 
from widely accepted social beliefs (Bratt, 1999; Hopper & Nielsen, 1991). While social norms 
are somewhat flexible, personal norms are influenced by outside sources to a much larger extent 
– environmental norms being no exception. Individuals’ contributions to environmental 
protection are continually challenged by social dilemmas, and as such, society’s collective 
beliefs are important to study in determining motivations of recycling behavior.  Indeed, Bratt 
(1999) cited several studies that found that influencing people’s beliefs about others’ 
expectations for their behavior or non-behavior can lead to a shift towards more socially 
approved action. When applied to recycling behavior, this can have a notable effect. If social 
norms are overwhelmingly pro-environmental, they are more likely to influence individuals to 
adapt their personal norms to agree with a more eco-conscious view. 
 Social norms can be internalized as personal norms as a result of several different 
reasons. Based on Fritz Heider’s Balance Theory, if there is a conflict between an individual’s 
personal norms and the collective social norm, he or she is likely to adapt to fit the latter (Bratt, 
1999). In general, people prefer to feel acceptance and approval, and will often seek social 
support for their behaviors by adjusting their beliefs (consciously or not) to fit the social 
standard. In some communities, individuals are likely to feel more pressure than in others; for 
example, living in a community where collective recycling norms are strongly developed 
encourages assimilation (Dahab, Gentry, & Su 1995). Even for those individuals who are 
environmentally unconcerned, social norms do indeed play a key role in recycling behavior 
 17 
(Dahab, Gentry, & Su, 1995; Derksen & Gartrell, 1993). Unconcerned persons are urged to adapt 
to the social norm particularly when visibility of recycling action is high; curbside collection 
programs, for example, make it clear whether or not an individual participates, and thus 
encourages action (Dahab, Gentry, & Su, 1995; Davies, Foxall, and Pallister, 2002). In 
communities where visibility of recycling action is high, the “nature of the program meant that 
on a neighborhood basis, the norm for recycling was probably changed” (Derksen and Gartrell, 
1993, p. 440). 
 Another basis for adapting personal norms to fit the collective is that sharing behaviors 
with one’s peers is a desirable experience (Bratt, 1999). Seeing other people recycle not only acts 
as motivation, but also reinforces an individual’s feeling that he or she is doing the right thing. 
Certainly, it is easier to maintain a behavior if your peers’ behavior matches your own (like in 
sticking to a diet, support and collective behavior encourages continued participation). This 
supportive motivation, paired with an inherent desire for social approval, grants social norms 
significant influence over individual behaviors. Because people are sometimes more directly 
influenced by their peers than by the underlying reason for the behavior in the first place (in this 
case, environmental protection), a campaign may be more successful if it concentrates on the 
issue of social uncertainty rather than environmental uncertainty (Bratt, 1999). 
 Just as social norms are often translated to personal norms, studies have also shown that 
personal norms can be strongly influenced by the norms of valued companions, particularly 
family members (Kalinowski, Lynne, & Johnson, 2006; Ewing, 2001). Supporting studies have 
shown a positive correlation between parents’ pro-environmental commitments and their 
children’s resulting views, and a number have even proposed the possibility of a role-reversal: 
children having a strong influence over their parents’ views on the matter (Gronhoj & 
Thogersen, 2009; Bratt, 1999; Chen & Tung, 2009). In Copenhagen, where about 20% of 
families have children, such a correlation within families offers a promising avenue of 
examination (City of Copenhagen, 2009). Further, parallels between parents’ and their children’s 
commitment to conservation could be an argument for better environmental education in primary 
schooling (we will further discuss the effects of the distribution of knowledge and information in 
the next section). Regardless of the direction of influence – from parents to children, or vice 
versa – it is widely supported that family has an influence on an individual’s environmental 
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norms and behavior. Thus, outside norms (both those encouraged by family members and those 
imposed by society) have a very strong influence on a person’s individual norms. 
2.2.3 Public Knowledge of Recycling Programs 
 Personal norms affecting an individual’s emotions for recycling and motivating his or her 
intentions to recycle will not be translated into action without the necessary knowledge and 
resources of recycling programs. Even if an individual knows that recycling is one of the best 
ways to help the environment and intends to recycle regularly, if the individual does not have 
information to effectively participate, recycling behaviors will not form. For instance, Davies et 
al. discovered in a study of the multifaceted factors influencing recycling behavior that people 
often cite a lack of information as their reason for not recycling. These individuals either have 
limited knowledge about how a particular recycling system works, or do not know specific 
details of their particular recycling program – i.e. collection times and dates. 
In addition to a simple lack of information, studies have found that a complicated 
recycling program can often discourage people and prevent them from participating. They may 
be afraid that they will do more damage to the recycling system by making a mistake in sorting 
their waste and recyclables than if they simply do not sort their waste at all. Even though 
information may be posted at drop-off bins or recycling centers, the public may not notice them 
or may ignore them because the instructions are too lengthy and complex. Thus, information 
posted about recycling programs must be simple, concise and readily available (Ojala, 2008). 
 Similarly, people do not only need to be provided the basic information about recycling 
programs, but they must be shown and taught how to properly recycle. The psychological model 
Information-Motivation-Behavior Skills (IMB), previously utilized to analyze health behaviors, 
was applied to recycling and proven true. The IMB model reveals that information and skills 
work together, along with motivations affecting these individuals. All three features must be 
established in order to create lasting recycling behaviors, and eventually form habits. Not only do 
people need explanations for when, where, and how recycling takes place, but it is also helpful to 
provide information on the negative consequences that can arise when waste is not sorted. If 
people are not informed that their personal actions contribute to the deteriorating condition of the 
environment in which they live, and are therefore not aware of the situation, they will be less 
compelled to participate in recycling programs and waste sorting (Seacat, 2010). 
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 Seacat et al. suggests that information and behavior skills might be disseminated through 
the use of public service announcements, demonstrations and forums. While these services to the 
public may be useful in regions where recycling and environmental awareness is low, signs 
reminding the public to recycle are useful in areas where recycling programs are already widely 
used. The simple presence of recycling bins on sidewalks, with their “reduce, reuse recycle” 
logo, is a visual stimulus that can remind people to drop their recyclables there, as opposed to a 
garbage can (Kalinowski, 2006). Moreover, noticing recycling bins of different colors, often 
times green or bright blue, can help influence the public to recycle more. 
 Comparable to the way in which information explaining how to recycle must be clear and 
comprehensible, signs urging the public to recycle are most effective when strong and weak 
statements are properly used. Even though sometimes the public is persuaded by strong messages 
with drastic statistics (i.e. insisting that seat belts should always be worn and that drunk driving 
is strictly forbidden), this may not be the case for recycling or other environmental behaviors. In 
a study on university campuses by Werner et al., the students, faculty and staff confirmed that 
lasting recycling behaviors are established when the public is subjected to weak, rather than 
strong messages. A sign will make an even more significant impact on the reader if its weak 
message contains an aspect of “validation,” or acknowledging the opposing argument. For 
example, if a sign encouraging recycling acknowledges the fact that recycling is sometimes a 
hassle and takes time out of one’s day, people will be more likely to follow the guidance on the 
sign. 
Furthermore, utilizing a weak message instead of a strong message will make the reader 
less defensive about their recycling behavior, and could potentially introduce long-term effects. 
While a strong sign that sends the message to just “do it” can be effective in causing people to 
complete the physical action of recycling, they will do so without truly thinking about the 
process or its consequences. On the other hand, putting a weak message in their minds instead 
causes the public to think about recycling even when they are no longer in the presence of the 
sign. This can lead them to reflect on how their values relate to the statement made on the sign, 
especially if they agree with the sign to an extent. Such a reflection of values and messages after 
reading a sign and following its suggestion is a part of “central route processing,” or the manner 
in which attitudes and respective behaviors are connected in the brain (Werner, 2009). 
 20 
2.2.4 Convenience and Opportunity 
 Similar to knowledge of recycling, another factor that can limit the translation of 
intentions into behaviors is convenience. Many studies have determined that the most effective 
way to increase recycling rates is to maximize the ease of recycling. Dersken and Gartrell 
(1993), for instance, analyzed determinants of recycling behavior and found that the most 
important factor is access to an organized, convenient and simple recycling program. 
Convenience has been seen to enhance the transition from environmental emotions and morality 
into recycling behavior (Dersken, 2003), and has been proven to overpower other determinants 
of recycling behavior, such as personal and social norms (Schultz, 1996; Bratt, 1999) and the 
institution of fees for waste disposal (Jenkins, 2003). In fact, Chen and Tung (2009) determined 
that even when attitudes and intent to recycle are in agreement, if the mode of recycling is not 
convenient, people will not recycle. 
The general consensus from the literature is that curbside recycling is the most efficient 
and effective approach to recycling. It is both a convenient and organized program for recycling 
that overrides other methods of recycling and has proven the most successful for collecting 
plastics in the United States (Jenkins, 2003) and for plastics, paper and food waste in Sweden 
(Kipperberg, 2007). On the other hand, in both countries it proved to be just as convenient to use 
a drop-off station to recycle glass, perhaps because people prefer to take the time to walk to the 
recycling station rather than taking up space to store waste in their home (Jenkins, 2003; 
Kipperberg 2007). The convenience is due to the fact that it takes the least time and effort to 
bring recyclables to the sidewalk by one’s house or apartment. There are more instances of 
successful recycling even within curb-side recycling, because the opportunities that the city or 
state authorities give to recycle curb-side can sometimes be one or more times a week, which 
affects recycling behavior. The public is apt to recycle more often if the recyclables are collected 
curbside by municipality workers more times each week (Davies, 2002). 
 Other impediments to recycling come in the form of lack of space, the smell and filth 
associated with one’s waste and sometimes of the recycling facilities, and the time it takes to 
physically perform recycling behaviors (Chen, 2009; Kalinowski, 2006; Tonglet, 2003). In a 
survey conducted by Ojala (2008), participants cited a lack of space for proper sorting in their 
homes and the “practical nuisance” of lengthy rinsing and sorting their recyclable materials as 
reasons for not recycling. Recycling behaviors take time out of an individual’s day, when that 
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time could be used for, in his or her opinion, more important actions. Alongside a need for space 
to store recyclables between collections or trips to a recycling center is a need for proper 
recycling buildings and facilities (Tonglet, 2003). Similar to the trends with inconvenience, even 
if intent and desire to recycle are present, if the facilities to do so are not provided, recycling 
behaviors will be overlooked (McCarty, 1994). In the survey by Ojala (2008), the participants 
named the unappealing state of recycling centers the reason they do not take part in recycling 
initiatives, since some busy recyclers do not take the time to properly rinse their recyclables, 
which stay coated with food. Recycling centers then become smelly and unpleasant to visit, and 
do not seem like a place that is helping convert our environment to cleaner and greener 
conditions. 
2.2.5 Rewards and Government Policies 
 While convenience is ingrained in people’s participation in actions, rewards are often 
offered as positive incentives to participate. Raffles are used to fundraise for philanthropies and 
at other events by offering prizes to the few lucky winners whose raffle tickets are selected. 
Similarly, prizes may be applied to recycling programs as an incentive to those who participate. 
Although studies in the United States have proven that rewards do not work as effectively as 
other ways at improving rates of recycling (Jenkins, 2003), a similar analysis found that 
monetary incentives did indeed increase recycling in Sweden (Kipperberg, 2007), which is more 
demographically and culturally similar to Denmark compared to the United States. 
In addition to monetary rewards in a contest, providing raffle tickets also motivates 
students on college campuses to recycle more. Although other factors in such a contest or raffle 
are at play, such as the gender of the participants and proximity of collection area to the students’ 
dorm rooms, providing a raffle ticket for each pound of paper collected or offering $15 a week to 
the dorm that recycled the most paper greatly increases the quantity of paper collected compared 
to dorms that are merely asked students to recycle all their paper (Witmer, 1976). 
 On the other hand, psychological theories suggest that focusing primarily on economical 
gain takes away from the big picture—that recycling ultimately helps the environment and all 
those who live in it. If the public is focused on winning money or another prize, they might no 
longer be thinking about the positive impact they are having on the environment and the 
condition of their neighborhood. They transfer their mindset and actions from the “domain of 
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morality” to the “domain of economy.” In other words, the game and people’s tendency to be 
competitive can take over, and they no longer care about the cause they are working towards. 
Thus, when the contest or raffle is over, their recycling behaviors will not continue (Thøgersen, 
1994). 
 Regardless of the use of contests or raffles to improve recycling rates, a regulated, 
mandatory recycling program is required at the municipal level in order to maintain recycling 
(Witmer, 1976). Though some citizens are strongly independent, want to think and act on their 
own and do not want to follow rules, others benefit from statutes and obligatory recycling 
programs. Much as Ulysses was tied to his ship to avoid seduction by the sirens and as friends 
take keys from one another to avoid drunk driving, the public appreciates structure and authority 
from state or town-mandated recycling programs as an encouragement to do the right thing for 
the environment (Kalinowski, 2006). Likewise, Guerin et al. ascertained that Europeans are more 
likely to recycle if they know that their governing bodies are invested in helping the environment 
and have regulations established to help protect the environment. 
2.3 Application of Recycling Psychology to New Technologies 
 These studies on how personal and social pressures, knowledge, convenience, rewards 
and policy motivate and contribute to recycling behaviors have been conducted with 
considerable time and dedication. Recently, with the help of new technologies, the psychological 
factors have been applied to the development of innovative recycling devices, equipment, and 
programs. These innovative recycling methods aim to reduce the deterrents of recycling, such as 
inconvenience and lack of information or incentives.  
2.3.1 Visibility and Convenience 
 The factors motivating or dissuading recycling, including convenience, confusion, 
repugnance, and lack of space and visibility, have been analyzed thoroughly by psychologists. 
Today, those theories and findings are being applied to new forms of technology in order to 
improve environmental behavior. By targeting the underlying reasons for recycling, boundaries 
are broken, paving the way for increased recycling rates and changed environmental behaviors. 
 Several studies have established that people are turned away from recycling by the 
disgust of the waste and the bins where the waste is kept (Chen, 2009; Kalinowski, 2006; 
Tonglet, 2003). What would it mean then, if a person did not have to come into direct contact 
 23 
with the containers? Innovative laser technology, widely used in motion sensors, has been 
applied to waste containers and recycling bins. Figure 9 displays the i.Master waste bin from 
Wesco which detects a person’s hand above the bin so that refuse or recyclables can be dropped 
inside without having to touch anything except the recyclable material (Wesco, 2011). Utilizing 
this “waste bin with a brain” as a recycling container or applying the motion sensor technology 
of the waste bin to a different recycling bin provide a possible way to eliminate the recycling 
hesitations that result from disgust towards the waste.  
 
Figure 9: The Wesco i.Master waste bin with an infrared motion detector (Wesco, 2011) 
 Some technologies have addressed the public’s need for more space as well, particularly 
in areas with high population densities. Apparatuses that internally compact waste or recyclables 
now exist, and could be tremendously beneficial to those in a densely-packed urban setting such 
as Copenhagen. The bins, like the Ecomod bin for instance, contain a structure that physically 
presses down on the waste inside to crush it when the recycler twists a knob at the top of the bin. 
This allows for more recyclables to fit inside, especially because the majority of recyclable 
materials contain much air space (Deepa, 2008). 
The confusion and hassle of recycling has also been shown to be a limiting factor when it 
comes to recycling behavior. The Barcode Recycling Station (Figure 10), designed and 
manufactured by Yanko Design, has found one way to address these factors. The sleek and 
futuristic-looking bins for four different kinds of recyclables (paper, cans, plastic bottles and 
glass bottles) include a scanner, comparable to those found in stores, that reads the barcode label 
on recyclable materials of which one wishes to dispose. Upon reading, the correct bin 
automatically opens to allow for recycling in the proper place with ease (Park, 2008). 
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Figure 10: The Barcode Recycling Station (Park, 2008) 
 
This barcode recycling station clearly has the potential for eliminating some of the 
confusion and inconvenience associated with sorting waste. An individual who uses the Barcode 
Recycling Station would not have to take the time out of his or her day to use outside 
information to determine where to appropriately place a recyclable, or follow directions at a 
recycling center. Instead, the barcode reader and programmed system opens the correct bin for 
the recycler automatically. The bright white and green in the design of the recycling bins can 
attract recyclers to the station as well because of its visibility factor and capacity to catch one’s 
eye. The Barcode Recycling Station is more likely to be noticed on the streets or in a public 
building than a typical black or gray waste receptacle. 
The visibility factor is already in place in cities, suburbs and college campuses with the 
use of green or blue colors to denote recycling bins and distinguish them from waste bins, but 
even more drastic measures can be taken. Recycling containers with more vivid colors, 
depictions and signs help to increase recycling rates, as revealed by the results of the 
Recyclemania contest each year across the United States. When students and advisors make the 
need to recycle known with striking pictures and structures, environmental awareness and 
recycling behaviors are improved. One such depiction on the West Chester University campus 
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can be seen in Figure 11 to the right (College, 
2011). Placing a recycling bin adjacent to this eye-
catching advertisement for Recyclemania was more 
beneficial than a plain recycling bin standing alone. 
The advertisement also makes clear some of the 
items that can be recycled, providing the 
information necessary for individuals to directly 
respond to the appeal, and reminding them that the 
environment needs the help of every individual 
citizen’s recycling. This type of bold, visible, and 
educational promotion of recycling is valuable to developing environmental behaviors that 
appeal to the public’s emotions, because one may be concerned for the future or the animals in 
particular environments. 
2.3.2 Incentives 
As was shown in the previous section, there has been a great deal of innovative research 
and development focused on improving the convenience and visibility of recycling containers.  
Another category of motivating factors that has been applied very successfully to recycling 
technology is incentives.  For example, recycling bins have been outfitted with various interfaces 
and technologies that offer recyclers some of the different types of rewards that were discussed 
in Section 2.2.5. Further, a valuable consequence of offering incentives is that the whole process 
gains a fresh element of fun. 
In Philadelphia, the distribution of rewards is facilitated by Radio Frequency 
Identification (RFID) technology embedded in a household’s recycling bin (American Institute 
of Physics, 2006). The RFID chip identifies the bin by its household, and on recycling days, the 
collection companies scan and weigh the bins in front of each home. Households can gain credits 
for recycling more than the average in their neighborhood, which can be used as “recycling 
dollars” at participating businesses for discounts. This system has introduced a component of 
entertainment and excitement to the often dull and boring act of recycling. One user described 
the effect of the rewards: “Not only has it taken the chore out, it’s made it fun!” (American 
Institute of Physics, 2006) The program is called “RecycleBank,” and has increased average 
Figure 11: Vivid and educational recycling 
promotion (College, 2011) 
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recycling rates in Philadelphia from less than 5% – one of the lowest in the country – to more 
than 50% (American Institute of Physics, 2006).  
Another technology that uses incentives to encourage participation is the Bottle Bank 
Arcade Machine developed by 
Volkswagen and currently being tested in 
Sweden.  The bottle bank, shown in 
Figure 12 to the left, offers a game as a 
means of recycling. The game challenges 
recyclers to deposit containers in one of 
six holes indicated by a light, earning 
points for each correct deposit.  Scores are 
recorded on the display along with high 
scores to encourage competition and 
better recycling behavior (The Fun 
Theory, 2010). In this way, the bottle 
bank offers rewards (high scores and 
bragging rights) as well as an element of fun as incentives to recycle. 
The Bottle Bank Arcade may be able to successfully change recycling from a chore or 
mindless task into an interesting game.  Along with the practical goal of recycling to remove 
waste from one’s home in an environmentally friendly and sustainable manner, this arcade 
system includes the additional goal of getting a high score and encourages users to go out of their 
way to recycle more.  Despite the fact that it may take longer to recycle bottles at the Bottle Bank 
Arcade, evidence supports the ideas behind its interactive design.  In one night the Bottle Bank 
Arcade was used by 100 different people, whereas the nearby conventional bottle bank was used 
only twice (McEntegart, 2009). 
2.4 Summary 
The theories, initiatives, and technologies discussed in this chapter are a direct result of 
the populous’ growing consciousness of the environmental effects of consumption and waste. 
The studies cited in this discussion demonstrate that there are a many psychological and practical 
factors affecting recycling behavior, which have been individually applied to products and 
Figure 12: Arcade game recycling bin (The Fun Theory, 
2010) 
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studied at length. For the purpose of this project, however, these factors should instead be viewed 
comprehensively, encompassing all possible motivations and analyzing how they work together 
to most effectively increase recycling. By analyzing social norms and personal norms in how 
they create the intention to recycle, and how they combine with convenience, knowledge and 
rewards of recycling, the best way to ultimately support the most recycling behavior and increase 
recycling rates can be ascertained. In designing a program to successfully promote improved 
recycling, an investigation of the psychological and practical factors affecting recycling in the 
area should be coupled with an examination of existing recycling programs and an understanding 
of their strengths and weaknesses. 
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Chapter 3: Methodology 
The fundamental goal of this project was to contribute to Miljøpunkt Nørrebro’s efforts 
to increase recycling activity in the Nørrebro district of Copenhagen by researching and 
recommending new interactive recycling methods. The goal was to propose a set of requirements 
for an interactive website and to develop design recommendations for an interactive recycling 
station based on an investigation and analysis of the motivating factors for positive recycling 
behavior. 
Our research and results were the initial development phase of a larger project that will 
additionally include the creation of a functional website, and the design, production and extended 
evaluation of a new recycling station. The final evaluation of the interactive recycling station is 
not expected to be completed until 2014, long after our departure. However, we expect our work 
to contribute to the foundation for a new approach to recycling in Denmark. 
In order to fulfill our goals, our team addressed the following objectives: 
• Assessed the current state of recycling in Nørrebro 
• Determined locals’ attitudes and views regarding recycling with respect to the various 
dimensions of recycling psychology and behavior 
• Created a design proposal for an interactive recycling station and suggestions for a 
website based on information gathered through the previous objectives 
Throughout the completion of these three objectives, we compared our findings to the 
complete breakdown of psychological and practical factors contributing to recycling, which was 
introduced in the Psychology of Recycling section and can be found in Figure 13 on the 
following page. Interviews and discussions with citizens of Nørrebro were geared towards the 
various facets of translating intention to recycling behavior, such as convenience, information, 
social pressures, personal beliefs and incentives. By gauging the opinions of the interviewees 
with respect to this comprehensive diagram, the team was able to best judge what factors are 
most important for the citizens of Nørrebro and understand what factors need to be developed in 
order to advance the formation of positive recycling behaviors and ultimately increase recycling 
in Nørrebro. 
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Figure 13: The effects of psychological and practical factors on transforming intention into behavior 
 
In preparation for our methods, a Design Table, shown below in Table 2, was created in 
order to organize the variety of motivating factors that we would be working with. This table is 
based off of the model displaying the translation of motivating factors to recycling behaviors in 
Figure 13 and was utilized as part of the analysis in all three objectives to organize opinions, 
attitudes, and ideas by concept. 
Table 2: Design Table 
Intention Behavior 
Social Norms Personal Norms Incentives Convenience Visibility Information 
• Neighbors 
• Community 
• Rules 
• Morality 
• Environmental 
Awareness 
• Prizes 
• Games 
• Money 
• Time 
• Space 
• Location 
• Color 
• Location 
• Directions 
• Availability 
• Message 
Strength 
  
We organized a basic chain of events for the project, as seen in Figure 14, the Project 
Flowchart. Knowledge acquired from research, interviews and observations pointed towards the 
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key motivating factors for recycling in Nørrebro. By analyzing these findings and determining 
which factors were critical to address in the designs of both the interactive recycling station and 
the website, an appropriate list of design recommendations for the recycling station was formed 
along with a website layout, both of which would contribute to our efforts to increase recycling 
rates in the area. 
 
 
 Figure 14: Project Flowchart 
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Starting on March 21, 2011 we began the on-site phase of the project, investigating the 
recycling factors at play in Nørrebro, Copenhagen. The steps of the project—the main objectives 
and tasks to accomplish—are listed in Table 3, displaying the general timeline and procedure of 
the project. 
Table 3: Project Timeline 
 Preparation Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 
Methodology 
Development 
      
Interview Waste 
Management 
     
Observation and 
Analysis 
     
Interview Citizens      
Recycling Street 
Event 
        
Focus Group         
Data Analysis/ 
Develop Station and 
Website Designs 
       
 
Below, we address our methods as they relate to each of the individual focus areas noted above. 
3.1 Assess current state of recycling in Nørrebro 
 In order to properly evaluate how to improve recycling in Nørrebro and suggest designs 
for an interactive recycling station and an informational website, it was necessary to first 
thoroughly examine and understand the original condition of recycling. Discovering what 
opportunities there were for recycling in the area allowed for the analysis of what potential there 
was for better recycling. We began our investigation through the use of observation and 
interviews to address the following concerns: 
 
• What recycling programs and information are available? 
• How effective are these recycling programs and information? 
• What is missing from recycling in Nørrebro? 
 
Observation was an appropriate method choice for these tasks, because we needed to 
determine how Nørrebro recycling works objectively. Interviews were the best choice for 
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assessing the effectiveness of the programs and information, by talking to the people of the 
neighborhood who participate in the Nørrebro recycling process. The interviewees were 
introduced to the main idea of our project and why we questioned them, and their answers 
remained confidential in order to preserve their rights. Our questions were not crafted to elicit 
sensitive information, but in the event that we unintentionally obtained sensitive information, we 
avoided using this information in our study and maintained complete confidentiality by securing 
our findings. We were sensitive to privacy and confidentiality throughout all three objectives, 
using the Informed Consent Forms found in Appendix C as guidelines during interviews and 
other discussions. 
By fulfilling these goals and obtaining a background for the recycling system in 
Copenhagen and related psychology of recycling research that existed prior to our investigation, 
we were able to view the translation of recycling motivators into behavior (see Figure 14). We 
later organized what improvements were needed and what initiatives should be established with 
more clarity. 
3.1.1 Recycling programs and information in Nørrebro 
 A critical source of information concerning 
the recycling process were the waste management 
companies, so structured key informant interviews 
were conducted with the company supervisors. With 
the help of the staff of Miljøpunkt Nørrebro, the 
waste collection manager’s contact information and 
location was obtained to set up formal interviews at 
the waste collection facility and incineration plant 
that process waste and recyclables from 
Copenhagen. The intentions for the interviews were 
to learn specifics about collections, the recycling 
process after collection, and what the municipality 
had done in attempts to increase recycling. A list of 
sample questions is shown at right. Learning what 
fractions were collected and how often they were 
Sample List of Interview Questions 1.  What is the precise route that recyclable materials take in the process of recycling after use in the home or workplace? 2.  How do you advertise or market how to recycle? 3.  Where can I find information and instructions on how to recycle in Copenhagen? Did you establish this source? If not, who did? 4.  What fractions of recyclables are collected and how often? 5.  How do you promote good recycling behavior? 6.  How has past monetary incentives and disincentives altered how much recyclables were collected?  
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collected helped learn whether Nørrebro citizens were fulfilling the sorting and cleaning 
expectations set for them, either by the collection companies, governmental regulations, or 
apartment caretakers and superintendents. Asking whether there were brochures, public service 
announcements or posters advertising recycling suggested either a lack or an abundance of 
information deterring or encouraging recycling behavior. Moreover, inquiring whether there had 
ever been an initiative to recycle more by offering 
rewards or incentives, such as taxes on disposing 
unsorted waste, allowed us to learn if such incentives 
were successful for the citizens of Nørrebro. 
 Similarly, semi-structured interviews were 
conducted with two caretakers of apartment buildings in 
the target area of Nørrebro. For the same reasons as the 
collectors, the caretakers were questioned as to how they 
organize recycling in their yards and in what way they 
inform their tenants about how their specific recycling 
system works. Conducting the interviews with the waste 
management directors and the apartment complex 
caretakers allowed the team to determine what resources 
and information for recycling were available to residents of Nørrebro. 
3.1.2 Effectiveness of recycling system 
 Once the exact recycling process and the information distributed about it was established, 
we determined how effective the whole system in Copenhagen is by evaluating its strengths and 
weaknesses. By observing locals disposing their waste and recycling and by conducting semi-
structured interviews with them, the degree to which Nørrebro citizens knew about the recycling 
process and how they felt about it was investigated. 
In order to assess the strengths and weaknesses of the existing system, we observed the 
location and frequency of the different fractions of recycling bins in the two backyards of 
Wesselsgade, the street that will be affected by the implementation of our recycling station. This 
tally displayed how convenient or inconvenient it was to bring recyclables to the communal bins, 
depending on whether there were only a few that were far from each other, or plentiful with 
Sample List of Caretaker 
Interview Questions 1. How is the collection of recyclables from the apartments in your building organized? 2. Is this the way most apartment buildings organize their recyclables before bringing them to the street to be collected? 3. How do you show or explain to the residents of your apartment building how the recycling process for the building works?  
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respect to the small region at hand. In addition, for four weeks on evenings and mornings before 
recycling and waste collection, communal bins were visited to approximate how full they had 
become and therefore approximate to what extent they had been utilized. A very low level of use 
for a bin revealed that citizens were not as aware of or didn’t care as much about this fraction to 
be sorted, while an almost full bin showed successful promotion of recycling. However, even a 
successful promotion of recycling indicated a problem in some cases; if a bin was completely 
full and overflowing before collection, some locals may have been inconvenienced and not able 
to recycle all that they wished to. Table 4 below is an example worksheet completed while 
performing these objectives of tallying recycling bins and approximating how full they were 
right before collection. We cross-referenced the utilization of each bin with other noteworthy 
attributes, such as what color they were, if there was a sign on it, and what the sign said. This 
provided us with a preliminary idea of the physical and informational factors that may have 
encouraged recycling in the area. 
Table 4: Sample Data Collection Worksheet 
Section Paper Cardboard Batteries Mixed Waste 
Amount 
Recycled 
    
Quantity and 
size of bins 
    
 
 Finally, we assessed how the public felt about recycling in terms of its effectiveness. 
Semi-structured interviews were conducted with citizens of Nørrebro to discover how informed 
they felt about the recycling process, asking if they knew when, where and how to recycle 
properly, for instance. The locals were asked if they thought it was an easy process to recycle in 
their homes and find the correct communal bins in their backyards, and if the system was 
functional for them personally. If possible, the residents were asked to explain if there was 
anything missing that would help the system and what could be better about the recycling 
process for them individually. Determining these feelings, available information and statistics for 
amounts of recyclables sorted regularly helped us tailor the analysis of recycling motivators and 
design of the website and recycling station to the citizens of Nørrebro and particularly of 
Wesselsgade. 
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3.1.3 Analysis of strengths and weaknesses 
 The results of our investigation into the existing recycling system in Nørrebro were then 
analyzed with respect to the design factors considered in Table 2. The interviews with waste 
management and the apartment building caretakers made clear what was missing from the 
movement of recyclables from the home, to the yard, to the collection trucks, to the recycling 
facilities. Additionally, analyzing these interviews and the observations of the recycling bins’ 
conditions showed if the current system was dealing with the appropriate motivating factors of 
recycling behavior and creating an effective recycling program, such as providing adequate 
information to the public, providing convenient frequency of recycling bins and collections, and 
possibly offering rewards and incentives to further promote recycling. 
The interviews with locals further clarified strengths and weaknesses by analyzing what 
locals most often cited as reasons that the current recycling system was not perfect, or areas that 
could be improved. By identifying a particular factor as an area for significant improvement and 
by comparing our findings with the considerations in Table 2, we were able to highlight critical 
factors that needed to be addressed and applied to the interactive recycling station as well as gaps 
in information that would contribute to the content of our website design. Overall, analyzing the 
results for this first objective identified what aspects of the current recycling process and the 
translation of motivators into behaviors worked successfully and what were the gaps that needed 
development. 
3.2 Determine localsʼ attitudes and views regarding recycling with 
respect to the various dimensions of recycling psychology 
Along with establishing a comprehensive analysis of the existing state of recycling in 
Nørrebro, another critical step we took was to determine locals’ attitudes towards recycling and 
their views surrounding its potential for improvement. Our research in the psychological 
considerations of recycling was essential in developing an understanding of both the derivation 
and the effects of individuals’ attitudes. From this understanding, we were able to ascertain the 
following: 
• What encourages locals to recycle? 
• What deters them from participation? 
• What improvements are most appealing to them? 
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In order to develop a clear picture of these considerations through the opinions of 
individuals in Nørrebro, we engaged locals in ways that encouraged open dialogue and an 
insightful discussion of their attitudes and beliefs. We expected that many of the concerns voiced 
would coincide with factors we included in our Design Table (Table 2); however, we were also 
prepared for the emergence of considerations we had not originally taken into account. As such, 
we decided that structured questionnaires and surveys would limit the information we could 
acquire. Therefore, we relied on semi-structured interviews and a focus group session to gather 
data. 
To gather information to further accomplish our goal of determining what makes 
individuals recycle and how we can improve the existing recycling system, we conducted semi-
structured interviews near the site of recycling drop-offs in the targeted area. We hoped to 
address the three initial aims of this objective through a series of open-ended questions that 
would result in as much discussion and depth as an interview could allow. Many of the 
interviews used for the first objective doubled as interviews for this second objective because 
there was a lot of overlap in the responses. Additionally, because the aims were the same, the 
interview questions were very similar to the questions used in the focus group, discussed later. A 
list of potential questions and prompts are shown in the sidebar on page 38. 
 While the interview responses were less thorough than the responses from the focus 
group, the benefit of conducting interviews was that we were be able to reach a much broader 
portion of the population. By engaging as many citizens as possible, and reviewing the interview 
results of two students from the Danish Technical University conducting similar research, we 
were able to get a wide variety of opinions. Further, by analyzing our responses and discerning 
what points came up the most, we were able to make an informed assessment of what factors 
people believed were the most important to recycling as well as critical areas for improvement. 
Further analysis of Nørrebro citizens’ recycling attitudes and opinions was carried out 
through the development of possible recycling station models for the citizens to view, interact 
with and evaluate. Potential themes and design ideas were brainstormed based on current 
innovative recycling ideas previously researched. From this list of possibilities, we selected three 
different approaches through which we would be able to address and balance all the different 
recycling motivators. Once the size of the three prototypes was established considering the 
budget from our sponsor and the limited time and skill at hand to create the prototypes, various 
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hardware and craft stores were visited to assess possible resources with which to build the 
prototypes and then acquire needed materials. In the two weeks leading up to Miljøpunkt 
Nørrebro’s street event, the team built the structures and decorated them, representing the ideal, 
advanced technology with structures that the team could plausibly create and use. 
After the recycling station designs were developed and built, the prototypes were 
presented to the community alongside existing garbage collection and sorting technology at a 
street event established by other employees of 
Miljøpunkt Nørrebro.  By observing where the 
residents were crowding, we were able to gauge 
interest in particular features.  For example, if a large 
number of people gathered around an individual 
machine, we knew that they were interested in the 
features provided by that design.  By conducting 
conversational interviews with attendees, we gathered 
further information about the event and identified their 
likes and dislikes about each prototype. The questions 
in these discussions were similar to those used for the interviews and focus group; however, they 
included some questions designed specifically for the street event, as shown in the sidebar to the 
left. Moreover, the team had street event attendees vote on which recycling station prototype 
they enjoyed using the most. Observing the other designs gave attendees ideas about recycling 
and a better understanding of our goal in this project.  We were then able to learn their opinions 
about our design compared to other existing machines and points for improvement. We also used 
this information to investigate a correlation between opinions on designs and opinions on 
recycling in general. 
While the interviews conducted provided us with initial information for use in objective 
two, the goal of organizing and facilitating a focus group for members of the community was 
two-fold:  
1. To gauge the opinions and attitudes of participating individuals, which contributed to the 
ultimate design proposal and website layout 
2. To provide us with an understanding of key factors needed in a new recycling program as 
cited by participants 
Street Event Questions 1. Which sample recycling station is the most appealing? 2. Why do you find that one the most appealing? 3. How do you feel your favorite design could be improved? 4. How did you hear about the Street Event, and what compelled you to come? 
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The focus group allowed the participants to think about recycling and the environment in a 
structured setting with more time than an interview. The group interaction additionally provided 
more depth than a different method, by allowing the opportunity for constructive debate as well 
as collective consensus. In order to facilitate an effective and efficient focus group, one project 
teammate acted as the focus group moderator. This teammate asked questions, guided 
discussions by showing photographs of particular recycling situations, encouraged everyone to 
participate by offering dice to roll and answer a corresponding question, and sensitively managed 
issues of power and privacy when they arose. She also recorded all responses and the major 
recurring themes on a whiteboard and asked for verification from the focus group members to 
make sure the written summary was correct. One of the other two project teammates kept 
detailed notes about the discussion and the group dynamic so we could later combine them with 
our more general whiteboard notes to come to a more complete conclusion about the discussion 
points. 
Additionally, by exhibiting our 
prototypes to the focus group, we collected 
information from residents regarding their 
reactions to the specific features.  We asked 
residents to reply with any ideas they might 
have in response to our proposed features.  
The interaction with other group members and 
extended time for dialogue created a richer 
discussion than the conversations at the street 
event.  A list of example questions is provided 
in the sidebar to the left as well as in Appendix 
C.  
 The members of the focus group 
consisted of residents and other individuals 
who will be affected by a change in the 
recycling system on Wesselsgade. In the 
previously held interviews, we asked 
interviewees if they would be interested in and 
Sample List of Interview and Focus 
Group Questions 1. Why do you recycle? 2. Are you recycling all you can? 3. If not, why not? 4. What are your family’s views on recycling? 5. What do you think about your neighbor’s recycling? 6. Why do you think people don’t recycle as much as they could? 7. What would encourage you to recycle more? 8. How effective do you think your building’s recycling program is? 9. Do people in your building try to recycle everything they can? 10. Which of these proposed features to you like the most? 11. How could these features be improved? 12. What sort of reward would be the best incentive for recycling?  
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willing to participate in a focus group as part of a more in-depth study. Moreover, we entreated 
the help of our sponsor liaison, Mia Makne, to assemble interested individuals. 
To complete this assessment, we used a similar process as in the analysis carried out in 
objective one. We compared the key elements that surfaced in the focus group and street event 
discussions and interviews to the considerations in our Design Table (Table 2). Through this 
comparison, we were able to view a list of factors to be addressed in the final design suggestions 
to best encourage active recycling behavior. 
3.3 Create a design proposal for an interactive recycling station 
Once we collected information about the existing recycling system in Nørrebro and the 
opinions of the local residents regarding recycling, we converted this information into design 
specifications for the Interactive Recycling Station and the essential criteria for a comprehensive, 
informative website. These specifications will serve as both required and recommended 
guidelines for the engineers and designers constructing the station after our role in the project has 
ended.  Additionally, they will provide suggestions as to how the station and website can be 
modified to better suit other areas with different recycling challenges.  We constructed these 
design recommendations through the following steps: 
 
• Analyzed collected information and identified dominant recycling considerations 
• Developed features of the recycling station and website that would address these 
considerations 
 
In order to identify the dominant factors of recycling behavior, we first analyzed the 
information collected during the interviews and focus group. By analyzing the design tables 
constructed in the previous two objectives, we were able to identify the most common concerns 
of the community.  The considerations that appeared especially frequently were likely factors 
that should be addressed in the design of the recycling station and the website.  From this list, we 
selected the top considerations on which to focus the recycling station, and other important 
issues to address with the website.  This analysis allowed us to eliminate factors that affected 
fewer residents and would potentially have a limited impact on the effectiveness of the recycling 
station. 
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Once we had identified the most important factors to improve recycling behavior, we 
then had to convert these abstract concepts to physical properties that could be included in the 
recycling station design and features to be included on the website.  Each factor was addressed 
by one or more potential features that targeted different demographics, such as children or locals.  
To aid us in this process, we collaborated with staff members of Miljøpunkt Nørrebro.  They 
provided us with a different point of view and a familiarity with Danish culture that we would 
otherwise have lacked.  Brainstorming sessions were used to generate ideas, which were later 
refined based upon technical feasibility and prior interview responses. 
3.4 Conclusion 
 The main goal of this project was to provide Miljøpunkt Nørrebro with designs for an 
interactive station and a website that will revitalize the recycling system in the area as well as the 
public’s attitudes and opinions about recycling. A thorough understanding of the critical factors 
that contribute to active recycling behavior, an analysis of the state of recycling in Nørrebro, and 
an examination of the locals’ views regarding recycling participation collectively provided the 
foundation for effective and innovative designs. 
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Chapter 4: Results and Analysis 
Over the course of this project, we analyzed five sets of results information in relation to 
the factors that influence or deter recycling behavior: the current recycling system, key and 
informant interviews, informal and formal interviews, the street event, and the focus group. The 
individual sets of results were compared and combined in order to construct a thorough and 
comprehensive interactive recycling station design proposal and website prototype. 
4.1 The Current System 
In order to investigate the details of the recycling system around Wesselsgade in 
Nørrebro, the team conducted data collection and general observation of the street’s yards, key 
informant interviews of caretakers and a collection manager, toured an incineration plant, and 
spoke with Nørrebro residents about the effectiveness of the system on a personal level. It was 
determined that in our target yards on either side of Wesselsgade, that the system is functional, 
but most waste is discarded in the mixed waste bins, the system generally lacks sufficient 
information and occasionally lacks sufficient convenience, and that much more can be done to 
improve the sorting of waste in the home. 
4.1.1 Data Collection - Observation and Bin Use Estimation 
From surveying the yards of Wesselsgade, we found that there are drop-off areas for each 
group of apartments, located in a community courtyard. The drop-off areas are marked as the red 
X’s in the Google Earth map, zoomed in from the map of Copenhagen on the left, in Figure 15 
below. The large courtyard on the northwest side of Wesselsgade will be referred to as Yard 1 
throughout the rest of the paper, and the courtyard on the southeast side of the street will be 
referred to as Yard 2. 
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Figure 15: Map of Copenhagen and the Wesselsgade area, marked with drop-off areas 
The drop-off areas serve the apartment buildings closest to them and have multiple bins: 
several for waste, a few for cardboard, one or two for paper, one for batteries, and one additional 
each for PVC, electronics, and metal for Yard 1, which follows the Nørrebro model. The precise 
number of bins varies for each drop-off area. Yard 2 and therefore its drop-off areas are smaller 
than those of Yard 1. One of the drop-off areas in Yard 2 is displayed below in Figure 16a, and 
the area of Yard 2 that uses these bins is displayed in Figure 16b. 
X 
X X 
X 
X 
X 
X 
X 
X 
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Figure 16a: Drop-off area in Yard 2   Figure 16b: One section of Yard 2 
Yard 1, seen in Figure 17b, is significantly larger and more spacious. Bins in this yard, 
seen in Figure 17a, are neater and more organized. Yard 1 also has signs above the bins 
describing what items are allowed in the cardboard and paper fractions. Yard 2 lacks these signs, 
extra space and organization, and thus contains less structured drop-off recycling systems 
  
Figure 17a: Drop-off area Yard 1    Figure 17b: One section of Yard 1 
The bins for batteries and bottles are unique, depicted in Figure 18 and Figure 19, 
respectively. The battery bin is located at each drop-off area in the large and small yards, but the 
bottle and can bin is only at the drop-off areas in the large yard. These unique structures will be 
important in the design of the interactive recycling station, because the batteries and bottles are 
heavier than materials sorted in other fractions, and the bins have particular attributes as well.  
The bins do not have ordinary lids on top, but small openings especially for batteries or bottles at 
the top of the receptacle. 
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Figure 18: Battery recycling bin 
 
Figure 19: Glass and plastic bottle and aluminum can bin 
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Another unique aspect about the large yard is the composting boxes located at the north 
end of the yard and displayed in Figure 20 below. This is the only location where residents of the 
large yard can compost their kitchen waste, though it is significantly farther than other waste bins 
for residents living at the south end of the yard. In addition, there are no compost piles in the 
small yard on the other side of the street. The distance to walk to the compost boxes in Yard 1 or 
the absence of any compost in Yard 2 considerably decreases the convenience of sorting this 
fraction for most Wesselsgade residents. 
 
Figure 20: Compost boxes in the large yard 
Certain drop-off stations by Wesselsgade have signs, shown in Figure 21, directing 
residents to bring their bulky waste and construction waste, such as wood and paint, to a 
community recycling center about two blocks from Wesselsgade on Gartnergade. The location of 
Gartnergade is shown on point A on the map in Figure 22, along with directions to Wesselsgade 
at point B and another recycling center on Møllegade at point C. No signs directing residents to 
the recycling centers are present in Yard 2, however, revealing that the residents who live there 
receive less information about the recycling system, which could be one of the causes of low 
recycling rates and confusion about the process. 
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Figure 21: Sign in Yard 1 giving directions to a local recycling center 
 
Figure 22: Locations of two nearby recycling centers with respect to Wesselsgade 
We visited the recycling center on Møllegade to see how waste that cannot be discarded 
in the home is sorted. Figure 23 displays the temporary storage sheds for bulky waste such as old 
furniture and appliances, and Figure 24 shows the bins for large metal recycling at the center. 
The recycling center has bins for electronics, PVC, lumber and hazardous materials as well. The 
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local citizens can bring their sorted waste to this recycling center, or any other recycling center in 
the city, free of charge, and can also bring reusable household items, such as books, toys and 
blankets, for others to look through and take if they desire. The recycling center is far from 
Wesselsgade, especially for residents who travel only by bike and not by car and therefore 
cannot bring large, bulky waste to the recycling center without borrowing a car from someone. 
However, the recycling center is spacious and well-organized, with many signs on or around bins 
explaining where certain waste can be disposed. 
 
Figure 23: Appliances, furniture and wood disposed of at a recycling center 
 
Figure 24: PVC plastic and bicycles recycled at a recycling center 
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To investigate the degree to which the recycling system is used in the two Wesselsgade 
yards, data collection, explained below, was conducted on the mixed waste and recyclable bins 
for one month, two rounds of two-week-long waste collection. The schedule of pick-up days and 
times was obtained for each type of waste (mixed waste, cardboard, paper and batteries) for each 
drop-off area (Wesselsgade 5-21, Wesselsgade 6-18, Korsgade 10, and Baggesensgade 5). Bins 
were visited in the evening or morning before that waste was collected in order to determine how 
full the bins were immediately before the collection trucks arrive. Fractions of bins full were 
estimated, recorded and totaled for each fraction in each area for the first two-week collection 
period, March 23 to April 6, as seen in Table 5 below. In parentheses, the available bins for each 
fraction are noted. Comparing these values to the bins full of waste, the available mixed waste 
bins are not completely used, but even less of the available bin space for the three recyclable 
fractions is used. Moreover, the high volume of waste disposed is significantly different than the 
relatively low numbers of recyclable items sorted, because the team visited all the bins only once 
for each drop-off area during the two-week collection period; however, mixed waste bins are 
picked up twice a week every week, while the recyclables are collected once a week or once 
every other week depending on the drop-off area. Further, the battery bins are much smaller than 
the other waste bins, but some batteries sorted in these bins like watch batteries are very tiny, so 
these numbers are exaggerated compared to the other types of waste. The 1/50 fraction was used 
to represent a near empty bin, with only a few batteries at the bottom. 
Table 5: Total full bins and available bins of each waste type between March 23 and April 6 
  Total full bins (available bins) 
Area of yard Waste Cardboard Paper Batteries 
Wesselsgade 5-21 10 2/3 (19)  2/3 (5) 1 1/2 (8)  1/2 (3) 
Wesselsgade 6-18 3 3/8 (5)  4/9 (2)  3/4 (2)    1/50 (1) 
Korsgade 10 2 1/3 (8) 2 2/5 (7) 2 (4)  1/5 (2) 
Baggesensgade 5 6 (8) 1 (4)  1/3 (2)    1/50 (1) 
 
The values from Table 5 are portrayed graphically on the following page in Figure 25. 
For three out of the four drop-off areas, the blue bars corresponding to mixed waste are 
significantly higher than the bins for recyclable items, especially for Wesselsgade 5-21. 
Korsgade 10, on the other hand, sorted statistically the same amount of paper and cardboard as 
mixed waste. According to this data collection, the residents of Korsgade sort cardboard and 
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paper from mixed waste well. More mixed waste than paper and cardboard was disposed for 
Wesselsgade 6-18 and Baggesensgade, in Yard 1, but drastically more mixed waste than paper 
and cardboard was disposed for Wesselsgade 5-21, Yard 2. Yard 2 does not sort recyclables from 
mixed waste as well as Yard 1, and has even more room for improvement. The batteries values 
are shown in the graph for Wesselsgade 6-18 and Baggesensgade 5, but the values are too close 
to zero to be visible. 
 
Figure 25: Total bins of waste disposed between March 23 and April 6 
To better represent the degree that the residents sort their recyclables from their waste, 
the full waste bin values were divided by the available bins, to give the percent that bins of each 
waste type are used, seen in Figure 26 on the following page. For instance, six out of eight waste 
bins were used by residents of Baggesensgade to give 75%, while one out of four cardboard bins 
were used to give 25%. With the exception of Korsgade, most of the available mixed waste bins 
were used, but most bins for recyclable fractions are not being utilized, signifying that the 
residents are paying more in taxes than they need to, since the taxes on waste collection are 
based on the amount of bins the apartments have. This graph further reveals that the residents of 
Yard 2, Wesselsgade 5-21 in the graph, and Wesselsgade 6-18 and Baggesensgade in Yard 1 do 
not completely sort recyclables from mixed waste. 
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Figure 26: Percent of available bins used for each fraction between March 23 and April 6 
The process was repeated from April 6 to 19 for a second two week collection period. 
Below in Table 6 are the values for the total full bins and available bins of each type of waste in 
each drop-off area between April 6 and April 19. 
Table 6: Total full bins and available bins of each waste type between April 6 and April 19 
    Total full bins (available bins) 
  Waste Cardboard Paper Batteries 
Wesselsgade 5-21 9 1/2 (19) 4 1/3 (5) 2 1/2 (8) 4/7 (3) 
Wesselsgade 6-18 2 1/3 (5) 2/3 (2) 1/2 (2) 1/2 (1) 
Korsgade 10 4 5/6 (8) 3 2/3 (7) 1 3/4 (4) 1/3 (2) 
Baggesensgade 5 5 3/8 (8) 2 3/5 (4) 2/3 (2) 2/9 (1) 
  
Again, the values were graphed as depicted in Figure 27. The values for each type of 
waste recycled for Wesselsgade 6-18 and Baggesensgade are very similar to the last round of 
data collection, whereas Wesselsgade 5-21 sorted more recyclables from mixed waste during the 
second collection period. Another difference between the first and second collection period is 
that Korsgade seems to have produced more mixed waste this collection period than the last, but 
the value for the second collection period is higher than the first because the team located 
additional waste bins that were not seen previously. The extra bins were counted this collection 
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period in order to obtain a more accurate estimation of the waste bins’ usage. The team saw that 
cardboard was recycled more during this second round of data collection, partly because of the 
discovery of more bins that were not counted before. Again, the data reveals that recyclables are 
not sorted from mixed waste effectively in any of the drop-off areas in either yard. Figure 28, 
displaying the percent of full bins out of available bins of each fraction, shows that larger 
percentages of available bins for recyclable fractions were used than the last collection period. In 
fact, a larger percentage of cardboard bins were used than waste bins for the Wesselsgade 5-21 
drop-off areas, and the waste bins used in Yard 1. Most cardboard bins were utilized, but overall, 
not all of the available bins were used completely. 
 
Figure 27: Total bins of waste disposed between April 6 and April 19 
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Figure 28: Percent of available bins used for each fraction between April 6 and April 19 
In both yards in Wesselsgade, the bins for recyclables are not used nearly as much as the 
bins for mixed waste. Often, the waste bins observed were overflowing, while the recyclable bins 
were only partially full, except for occasionally an overflowing cardboard bin, because the boxes 
inside the bin were not collapsed or compressed. In addition, the overflowing waste bins were 
often adjacent to another mixed waste bin that was not full at all or close to empty, but the 
overflowing bin was located closer to the entrance to the drop-off area or closer to the apartment 
building door than the bin that was nearly empty. This observation indicates that the farther bin 
is too inconvenient for most residents to access in disposing their waste. Mixed waste bins were 
also observed to have many recyclable items inside them, such as the bin photographed in Figure 
29 on the following page. The glass, aluminum and cardboard have proper bins either at the same 
drop-off area as this bin or at the end of the street, but were instead put with the mixed waste. 
This picture was taken at a drop-off area in Yard 2, which does not follow the Nørrebro model. 
The instances of recyclables in the mixed waste and overflowing waste bins were observed in the 
Yard 2 more often than in Yard 1. 
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Figure 29: Various recyclables in the mixed waste bin 
4.1.2 Key Informant Interviews 
Before we could determine how to improve the recycling system in Nørrebro, we needed 
to first learn how the existing system works and compare this to residents’ understanding of the 
system.  Information written in English regarding the system is difficult to find, therefore 
interviews were conducted with key informants involved with different parts of the waste 
management system.  Two caretakers were interviewed regarding the system of sorting waste in 
apartment yards, waste collectors presented information about gathering and transporting waste, 
the collection manager at M Larsen, the waste collection company, was interviewed about the 
destinations of sorted waste after it is collected, and the incineration plant was toured to gain an 
understanding of the process of turning waste into energy. 
Our first interview was with a Nørrebro caretaker named Jann Kuusisaari.  Many 
apartment complexes in Copenhagen surround central yards, so caretakers are hired to tend to the 
gardens and deal with waste sorting in the complex.  The caretaker makes sure that people sort 
their waste correctly and brings certain waste fractions to the curb for collection.  In addition to 
his normal duties, Jann is very concerned about the environment and puts a special effort into 
making his yards more environmentally friendly, so we were interested in how his system works 
and how he achieves this goal.   
Jann spreads information about the recycling system by putting up signs near the drop-off 
bins as shown in Figure 30, as well as by talking to residents.  This instructs residents about 
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which bin should be used when sorting various types of waste.  Encouraged through a 
Miljøpunkt Nørrebro initiative, Jann has residents sort according to the Nørrebro model in most 
of his yards and has also implemented composting systems using multiple methods.  For 
example, one yard has a series of four composting boxes that are maintained by rotating the box 
that residents use and periodically mixing the contents or adding garden waste to aerate the 
contents.  Another yard has a large automatic composter that shreds the waste and mixes it 
together, shown below in Figures 31a and 31b.  In addition to this work, Jann also gives tours to 
children at a nearby school so they can learn about the importance of sorting recycling at a young 
age.  They are then able to return home and tell their parents about what they learned to further 
spread the knowledge. 
 
Figure 30: Jann showing a bulletin board with information on recycling 
  
Figure 31a: Automated composting machine   Figure 31b: Completed compost 
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In addition to Jann, who is the caretaker for several yards around Nørrebro, we also 
interviewed Jens Peter Andersen, the caretaker for Yard 1 on Wesselsgade.  It was important to 
involve him on this project because he is responsible for part of the system that we would like to 
improve.  Jens Peter has worked as the caretaker for this yard for several years, including when 
the Nørrebro model was first implemented.  He explained that when the system began, 
comprehensive information on how to recycle was frequently distributed via pamphlets; 
however, in the years since, there have been fewer pamphlets and residents learn about the 
system primarily through conversations with Jens Peter and other residents.  Overall, based upon 
his observations as a caretaker, Jens Peter believes that the Nørrebro model has been a success in 
Yard 1 and most of the residents, about 85-90%, recycle correctly.  He has also noted that it is 
primarily younger and middle-aged residents who do not recycle well, and speculated that it may 
be because older residents learned to recycle during World War II.  
In addition to the Nørrebro model sorting fractions, Jens Peter helped to install the four 
composting bins in the yard; however these have not seen much success, partly because they are 
located in a far corner of the complex. Jens Peter was also the caretaker when economic 
incentives for sorting were removed.  He told us that, since that time, residents do not seem to 
sort their waste as well.  Our interviews with the caretakers showed us that the success of an 
environmental initiative in an apartment complex is due in large part to the enthusiasm and effort 
of the caretakers tending the yard.  Jann and Jens Peter both encourage the recycling systems in 
their yards and have had success in persuading residents to sort their waste according to the 
Nørrebro model. 
 
Waste Collector Interviews 
During a brief meeting with two waste collectors, we learned a few key points that will 
apply to the structure of the recycling station.  Battery bins, for example, cannot be larger than 
the currently existing receptacles, shown on page 44 in Figure 18.  This is due to the weight of 
batteries and the fact that collectors must carry them between the container and the truck.  
Additionally, if battery containers are larger, people will be more likely to discard laptop and car 
batteries, which cannot be collected.  The other waste bins in the station must include a brim 
along the edge similar to current bins in order for collection trucks to be able to latch onto the 
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edge when emptying the waste.  Finally, the top of the bins must be able to open in order for the 
waste to fall into the truck when being emptied. 
We interviewed Tonny Ottosen, who has worked for seven years as a manager at M 
Larsen, the private waste collection company that services Nørrebro, Østerbro, and Amager.  He 
briefed us on the transition in Copenhagen from using the public organization R98 for waste 
collection, to contracting with four private waste collection companies, one of which is M 
Larsen.  This was because R98 was too expensive and the organization will be completely 
phased out as of May 1, 2011.  The role of M Larsen is to collect waste from the various homes 
and businesses in Copenhagen and transport it to the appropriate destination for each fraction.  
They do not have any responsibility for distributing information regarding the waste collection 
system, which is handled by the City of Copenhagen.  However, the city works closely with M 
Larsen and the other collection companies and maintains open lines of communication.  
Information includes calendars showing the dates when various fractions are picked up, and 
instructions on how to sort.  The city also collects complaints and complements from residents 
about M Larsen and passes them to the company.  Additionally, a section of the City of 
Copenhagen website contains extensive information on sorting and discarding waste, but this is 
unfortunately not widely known. 
Apartment buildings buy bins from M Larsen and pay for the number of times they 
would be collected each week and collection schedules are based off of this information.  Most 
commonly, sorted waste is collected once a week or every other week and mixed waste is 
collected twice a week.  In addition to the normal fractions, metal and PVC are collected once 
every eight weeks for apartments that do not sort according to the Nørrebro model.  Under the 
Nørrebro model, metal is collected every other week and PVC is collected every four weeks.  
Once each of these fractions are collected and brought to the M Larsen facility, they are sold to 
other companies for further use.  Mixed waste is sold to incineration plants as fuel, whereas the 
other fractions are sold to companies such as Renoflex and AV Miljø that will reprocess and 
reuse the materials.  Prices vary depending on the fraction and quality of the sorted material; 
however paper and cardboard are often the most profitable. 
During the interview, Tonny informed us that although the Nørrebro model has existed 
for several years, it is still considered an experiment.  They are collecting data from the yards 
with the Nørrebro model implemented and are deciding whether the system should be employed 
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elsewhere.  Overall, he told us the results from the Nørrebro model have not been successful, 
except for a few yards with proactive caretakers.  This is further proof that enthusiastic 
caretakers are essential to success of recycling system and reinforces what we learned from the 
interviews with Jann and Jens Peter. 
The incineration plant Amagerforbrænding near M Larsen is the destination of most of 
the mixed waste in Copenhagen.  It is jointly owned by Copenhagen and four other 
municipalities and generates over 1,000 GWh of heating and electricity each year (Technical and 
Environmental Administration, 2009).  This is part of the Copenhagen district heating system, 
which provides heat for almost all of Copenhagen.  Since mixed waste is deposited directly into 
the plant storage area, shown in Figure 32, there is no further sorting of the waste at the plant.  
This puts an enormous importance on the initial sorting occurring in the home to keep recyclable 
and hazardous materials out of the mixed waste.  It also means that Copenhagen must make a 
greater effort encouraging people to sort waste properly in order to achieve its goal of carbon 
neutrality.  In addition to releasing hazardous fumes when incinerated, plastics are also 
petroleum based, so the carbon dioxide that they release is not part of the carbon cycle and is not 
carbon neutral.  Once the fuel has been cleaned and brought to a high enough temperature to 
neutralize most of the toxic components, the remaining slag, or leftover material that could not 
be incinerated, is left outside to aerate as shown in Figure 33.  After about three weeks, the slag 
will have cooled and hazardous materials will have dissipated, so the slag is safe to be resold and 
used in roads and other construction projects. 
 
Figure 32: Mixed waste is collected and incinerated without any further sorting 
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Figure 33: Slag from the furnace ready for aeration 
4.2 Attitudes and Opinions 
Through informal, semi-structured interviews on the streets of Nørrebro (most 
importantly Wesselsgade), formal structured interviews with residents of the apartments that our 
interactive recycling station will likely affect, a street event displaying interactive recycling 
ideas, and a focus group of some Wesselsgade residents, we evaluated the public opinion about 
the current recycling system in terms of convenience, information and visibility, personal norms, 
social norms, incentives and government policy. 
4.2.1 The Formal and Informal Interviews 
Convenience 
Many residents of Nørrebro cite convenience as the most important factor of recycling 
behavior. In fact, four citizens with whom team members spoke on the streets of Nørrebro 
explained that the most important aspect of a recycling program is its degree of convenience. 
One interviewee explained that “the simpler it is, the better it is.” Our interview results support 
the research of Dersken and Gartrell (1993) and Chen and Tung (2009) who reported that 
convenience is the most important stimulant of recycling. Recycling systems vary slightly 
throughout Nørrebro and even among the apartment buildings on Wesselsgade – some have only 
paper, cardboard and batteries fractions, some have additional Nørrebro fractions and some have 
a communal composting area. Therefore, opinions on whether their recycling system works and 
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is convenient differed greatly. Twelve of the twenty-six Nørrebro citizens contacted on the 
streets discussed the convenience of recycling, and out of these twelve, ten believed the system 
to be inconvenient, but residents of the Wesselsgade yards formally interviewed were evenly 
split on the topic of convenience. Various features were said to influence how easy the recycling 
system is to use, such as space available, distance to the bins, cleanliness, and the age, free time 
and energy of those using the system. 
There is limited space in all the apartments of Nørrebro, so people are not willing to fill 
their available space with multiple bins for different waste fractions, especially among the 
crowded cabinets and drawers in a kitchen. Those who have just one compartment in their 
apartment for all recyclables do not mind separating the fractions at the bins in the yard. 
However, while four individuals interviewed sort fractions into multiple bins in their homes, 
others do not sort in their apartments at all and just have a mixed waste bin because they do not 
have enough space for multiple bins and do not want to sort their fractions in the yard. 
Furthermore, the one resident on Wesselsgade who was interviewed formally lives in a typical 
house with his wife, has ample room, and keeps separate bins for mixed waste, newspaper, 
batteries, paper from his office, and bottles. The fractions are located at different places in the 
house, depending on where the items are used, which adds to the convenience of sorting these 
items efficiently. A woman who works on Wesselsgade explained that recycling was easier when 
she received black and green bags from the municipality to separate organic and inorganic waste, 
but the bags are not distributed anymore. Another individual interviewed on the street said that 
he would recycle more if he were provided with multiple bins for sorting in his apartment. 
Limited space available in the waste bins in the yard deters recycling as well. Mixed waste bins 
as well as cardboard bins were said to overflow frequently. While there are several mixed waste 
bins in each area of a yard, there are only one or two cardboard bins. If there is no room to 
dispose of sorted cardboard, the cardboard will be put with the mixed waste. 
Individuals interviewed often complained that different fractions are not near one 
another, so the people are less inclined to take separate trips and dispose of the separate fractions. 
A Wesselsgade resident expressed that she wished the bins were closer together, especially the 
compost pile. There is only one compost area for the large yard in the northeast corner of the 
yard, so either the residents did not know that it was there, or did not want to walk the extra 
distance with the additional fraction. Another Wesselsgade resident formally interviewed stated 
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that “you must be a bit of a detective before you find something.” For the same reason, sorting 
and recycling bulky waste is an issue as well. The disposal of this fraction is located at the 
community’s recycling station about five blocks from Wesselsgade, so residents of the large yard 
who do not have an area for bulky waste said they do not want to travel out of their way, and 
instead leave it with the mixed waste bins. On the other hand, a young man from Nørrebro thinks 
that the system is easy and convenient because the various bins are located right outside his front 
door, so the location of the recycling system is not an issue for him. 
Another variable of the convenience of recycling is a person’s age, which relates to how 
busy one is and how much energy one has. A Wesselsgade resident interviewed formally 
explained that the energy, time and enthusiasm for recycling is possible if a person has a perfect 
marriage, perfect job and perfect children. In other words, if a couple’s life is completely in order 
and organized, they can move onto not mandatory habits of life like recycling. This individual 
suggested that a new interactive recycling program include a worker who sorts fractions for the 
people at the recycling station. Similarly, another Wesselsgade resident suggested that a new 
recycling initiative consist of tubes or chutes that run directly to the incineration and recycling 
plants in Amager for waste and recyclables to pass through. The resident of the large house on 
Wesselsgade also cited the lack of available time and energy as a deterrent of recycling properly. 
He pointed towards the young adults, who are starting their lives, starting families and 
establishing their homes, as the problem. They are caught up in daily activities that to them, are 
much more important than spending the time to sort their waste. A woman from Nørrebro agreed 
with this idea, explaining that Danes have enough fun, social interactions as it is between their 
jobs and their children’s lives, so adding another engaging program would make things more 
complicated. She described Danes as very busy people who just need convenience. Conversely, a 
resident of Wesselsgade said that she does not recycle because she is old and doesn’t walk 
around much. At a certain age, free time is no longer a factor when the pure effort to carry bags 
down to the yard deters the elderly from sorting properly. Moreover, both Nørrebro citizens in 
general and Wesselsgade residents interviewed who are diligent recyclers explained that in 
general a recycling program should be made as easy as possible for those who do not separate 
their waste because they are too lazy. 
In addition to the location of a compost pile affecting how people sort kitchen waste, 
recycling organic waste becomes more inconvenient because compost bins have an unpleasant 
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smell and attract pests, mostly rats, both in the apartment and in the yard. According to one 
Wesselsgade resident, rats are a very big problem in Copenhagen. Even one Wesselsgade 
resident who is a very conscientious recycler thinks that composting is “gross” and only uses the 
compost bin in her yard when she has a lot of kitchen waste, from a meal for a party for example. 
In general, the residents of Wesselsgade would like someone who can maintain the compost pile, 
keep it clean and hygienic and protect it from rats. To satisfy the attitudes and opinions of the 
Wesselsgade residents, an interactive recycling station must optimize convenience with respect 
to cleanliness, distance traveled to the bins and the space available at the station and in the 
residents’ homes. 
 
Information and Visibility 
How much information about recycling that is available to Nørrebro citizens and the 
directions they receive on how to recycle are major issues to address. Fourteen of the twenty-six 
Nørrebro citizens interviewed on the streets mentioned information or visibility, and ten out of 
these fourteen complained that there is not enough useful information available, whether they 
received no prompts at all or minimal information. In fact, one young man did not know how to 
respond because he simply did not know how the recycling system in his yard works. Five out of 
the fourteen who spoke about information and visibility believe that the signs above the bins 
make it apparent what should be done, and the chairmen of apartment buildings help to organize 
recycling by either posting flyers in hallways or giving a brochure to those just moving in; 
however, the chairmen of apartment buildings with whom the team spoke have found that these 
modes of distributing information are not successful with those who do not care about recycling. 
The apartment complexes, under different chairmen’s control, are offered information 
differently. The diligent recycler interviewed formally found out how to recycle by searching on 
the internet because she did not receive any paperwork upon moving in, but she thinks that one-
on-one conversations between neighbors or between residents and their caretakers would be the 
most effective way to receive recycling information. 
Four of the seven Wesselsgade residents interviewed formally expressed that more 
information than the signs behind the bins describing each fraction is required to improve 
recycling in the area. One man living on Wesselsgade suggested that posters be hung to inform 
the public in a fun, artistic way. The need to explain to the public what happens to each fraction 
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after it is collected at the curb was cited by five formal interviewees as well, one of which went 
on to exclaim “Information, information, information!” They believe it is important for the 
people to know how their recycling is helping the environment, and when educated, people will 
actively and regularly participate in the recycling program regularly. This relationship parallels 
the IMB theory explored in the Background section on Public Knowledge of Recycling 
Programs, explaining that the people must be completely informed of recycling before 
motivation and the final behavior can take place. At some point however, too much information 
can lead to a decrease in recycling, if an individual knows every detail about the process. For 
instance, one interviewee from Wesselsgade was well informed about what happens to 
recyclables after collection, since he is a designer who uses recycled materials to make products 
for the home, and he explained that this knowledge discourages him from recycling at times. He 
is a good recycler in general, but he does not care if a glass bottle is put in the mixed waste, for 
instance, because he knows that incineration byproducts are mixed with glass for use in paving 
roads. He justifies not recycling a plastic bottle occasionally because he knows that oil is added 
to the incineration furnace to maintain the fire anyways. 
Interviews with Wesselsgade residents revealed suggestions and concerns on how a new 
recycling station would look. One interviewee stressed that the bins need to be very clearly 
labeled, with the different fractions color-coded if possible. Educational images and bright colors 
are also important to include in the design of the station according to a Wesselsgade resident 
formally interviewed. However, two skeptical residents were concerned that additional bins 
would be in the way. An elderly woman articulated that the bins might be “ugly” or even block 
the view of the police, who patrol Nørrebro closely and frequently. An elderly man similarly 
noted that a recycling station would be quickly marked with graffiti or even burnt down, 
especially if it is on the street and not in the backyard, and would be better off behind a locked 
shed or underground. Another man cited the risk of fire set to the recycling station, but explained 
that “local fire regulatory requirements” have been established and possible solutions to build a 
fire-proof shed have been discussed. 
 
Personal Norms 
A common explanation for positive recycling behavior mentioned by those we spoke to 
in formal and informal interviews was what we discussed extensively in the background research 
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as personal norms. Individuals’ explanations took various forms, but environmental awareness 
and morality consistently surfaced in response to what compelled them to recycle.  Indeed, each 
of the seven Wesselsgade residents who we interviewed formally explained that their morality or 
their awareness of the environment was the reason for maintaining their recycling habits. 
Our background research revealed that three important factors constitute a person’s 
personal norms with regards to recycling: compassion, personal morality, and a sense of identity 
with the cause of conservation. Our interview results supported this research, and further, we 
found that individuals who mentioned one factor of personal norms often mentioned another. 
Certainly, the three factors are closely related and can have a complementary effect on one 
another. Fairly consistently, compassion for the environment and a sense of identity with the 
cause of conservation were mentioned simultaneously during an interview.  
Additionally, essentially every response that correlated with personal norms portrayed the 
underlying message that the interviewee’s thoughts and actions were founded on personal 
morality.  This is illustrated by a common explanation people gave for why they recycled, “It’s 
the right thing to do,” or some variation of the same sentiment. As explained in Chapter Two’s 
discussion of personal norms, recycling is linked closely to a person’s self-imposed moral 
responsibility—their belief in what is right or wrong. The seven residents of Wesselsgade and at 
least four individuals in the surrounding area with whom we spoke believed recycling to be a 
moral issue, and as such, suggested associating recycling with the domain of morality in people’s 
minds to encourage positive behavior. 
If, however, a person does not have an already-ingrained sense of morality about 
recycling, the question of how to develop such a conviction becomes a significant consideration. 
As mentioned before, the people we interviewed often linked personal morality with 
environmental consciousness; indeed, four out of the seven formal interviewees pinpointed 
environmental awareness as a way to target those individuals who don’t have a moral stance on 
recycling. We were told that people need to know that they’re helping the environment, 
particularly how important recycling is to environmental preservation.  
Interviewees referenced two ways to approach environmental awareness, both of which 
were fittingly addressed in the background research. The research suggested that one expression 
of environmental awareness is that people are personally threatened by environmental problems, 
and consequently, fear and worry are vital for forming positive recycling habits. The second is 
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that optimism and positive emotions towards solving environmental problems could also 
encourage recycling. Indeed, worry and optimism each came up at least once in interviews. One 
avid recycler explained that part of the reason he recycled is because he is worried about the 
depletion of our natural resources; he is personally threatened by the thought, which impels him 
to recycle more. He believes that using this sentiment could prove valuable to essentially “scare” 
people into caring. On the other hand, another recycler felt that people would recycle much more 
if they focused on optimism and the positive results of recycling, for example, how much 
rainforest they saved today by recycling. However, whether it’s addressed by the former or latter 
approach, letting people know how recycling affects them personally was an important point that 
all agreed with. 
 
Social Norms 
 Often, when personal norms were a person’s reason for good recycling habits (see the 
“It’s the right thing to do” explanation in the previous section), when individuals were further 
questioned about the origins of that moral outlook, their answers pointed to social norms. This 
remains in accordance with the research presented in Chapter Two’s section on social norms, 
which suggests that personal norms are often adapted from widely accepted social beliefs. These 
social beliefs are often maintained by individuals close by; consequently, neighbors and family 
both have a significant effect on an individual’s personal norms. 
 Our results showed that neighbors and family did indeed influence several individuals’ 
decisions to recycle. A simple and successful prompt we used in informal and formal interviews 
was, “How does your recycling compare to that of your neighbors?” In this way, we were able to 
form a better idea of how much that individual and their neighbors recycled, and additionally 
inferred emotion and attitudes from comments and tones. Two women, both very committed to 
recycling, mentioned that they feel as though they could hardly make a difference if no one else 
is trying. This leads to the unfortunate sentiment, “If other people aren’t recycling, why should 
I?” They both still recycle all they can despite the disdain they feel for those around them who 
don’t. However, it is possible that others who aren’t quite as invested would be less committed to 
recycling when those around them do not participate. 
 Neighbors can have a positive impact as well as a negative one, though. The research 
results presented in Chapter 2 suggests that individuals like the two women mentioned in the 
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previous paragraph can serve as a good example for their neighbors, and inspire those around 
them to recycle more. Two other interviewees, when asked about how their recycling habits 
compared to their neighbors, responded that everyone in the building does about the same as 
everyone around them. This supports the idea that neighbors can influence a person’s behavior 
and perspective, and offers additional support for the social norm argument. 
 Family, too, was an oft-cited reason for people’s recycling habits, good or bad. All 
individuals who spoke to us about family believed that family had an impact on their personal 
recycling behavior. Multiple people explained that they grew up recycling because their parents 
were avid recyclers, so they’ve simply been in the habit of recycling since they were young. 
Another interviewee mentioned that his wife was originally from Cuba and had no personal 
investment in recycling when she first moved to Denmark. He was able to teach her the 
importance of the practice however, and now she too recognizes the importance of recycling. 
 Just as significant others have proven to have a positive influence towards recycling 
behavior, so do children and parents. One individual explained that in small Danish families, the 
children have an important role in family dynamics and consequently, parents listen to their 
children, and vice versa. Multiple people we interviewed claimed that if children have a strong 
desire to recycle, they could positively influence their parents. These individuals suggested 
making the interactive recycling station as fun, interactive, and engaging as possible for kids in 
order to capture their interest and in turn, their parents’. 
 One last social consideration that surfaced was cultural barriers. Nørrebro has a 
significant immigrant population and the perception of one interviewee was that recent 
immigrants grew up with no personal or moral investment in recycling, and if they have no ties 
to Danish culture (like the earlier mentioned Cuban wife of a Dane) there is no reason for them 
to change their behavior. This interviewee fears that it’s impossible to socially encourage people 
to change if they are already set in their ways, despite our research’s assertion that community 
can have a strong influence over behavior. 
 
Incentives 
Out of the twenty-six individuals interviewed in informal street interviews, nineteen 
spoke about incentives. Of these nineteen, fourteen agreed that offering incentives for sorting 
recyclables from mixed waste is an effective method for influencing recycling habits. Ten of 
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these fourteen individuals live on Wesselsgade or the surrounding streets, so the generalization 
represents the target area of Wesselsgade, and the utilization of incentives would benefit their 
neighborhood specifically. “You have to motivate people by their wallets,” as one Wesselsgade 
resident put it. Five citizens particularly cited Copenhagen’s bottle deposit system in food stores, 
explaining that they sort their bottles to be paid back and that the system works well – bottles are 
not found on the streets of Copenhagen, because they will be picked up for the money that they 
are worth, unlike other recyclables. In fact, one Wesselsgade resident suggested that the bottle 
deposit be raised in order to promote recycling even further, and a general Nørrebro resident said 
that it would help to extend the deposit to other fractions. Furthermore, three Wesselsgade 
residents said recycling rates could be improved by punishing those who do not sort properly 
with monetary fines, and giving rewards to those who do sort well. The interviewee’s support for 
monetary incentives coincides with the case studies of the interactive, incentivized, 
“RecycleBank” program explained in section 2.3.2 Incentives in the Background, in which 
people earn points for recycling that add up to discounts at food stores. According to the 
responses of the Wesselsgade residents, it would be beneficial to establish a similar program in 
their neighborhood. However, one Wesselsgade resident had the opposite viewpoint, and he 
believes that it is not the “normal Danish way” to be rewarded with incentives and that the bottle 
deposit should not be extended to the other fractions of recyclables. Two individuals pointed out 
that while incentives are valuable, they are not the most important factor to consider in 
implementing a recycling system. 
Despite the consensus that monetary incentives help promote recycling, almost all of the 
people interviewed did not know about the municipality’s removal of monetary incentives from 
recycling. Moreover, a chairman of a Wesselsgade apartment complex explained that he did not 
notice any change in the how much mixed waste and recyclables were sorted following the 
policy change. Nevertheless, he made clear that economics and costs for collecting all the 
fractions are everything, and that these factors dictate his decisions as a chairman. 
 The formal and informal interviews revealed that a game may not be the best idea for the 
Wesselsgade neighborhood in general, but it would definitely help with respect to the children in 
the area. One Nørrebro citizen sitting in the playground on Wesselsgade with her young child 
said that a game would be helpful for children to recycle more, because her son likes putting 
paper and batteries in their respective bins, whose slots for the recyclables resemble mouths to 
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the child. Three Wesselsgade residents interviewed formally all explained the benefits of making 
recycling into a game, but for children only. The children of Wesselsgade those from the 
Nørrebro district in general who attend the playground on Wesselsgade would enjoy a game like 
the Bottle Bank Arcade, described in the Background research on incentives. One of them, a man 
who has children at home, suggested a “party” with games or music, where children could earn 
pocket money, and another man whose children have grown up explained that an interactive 
game with a small monetary prize would be good so that the children do not view recycling as a 
chore, but still learn about how the system functions. If the children receive something back, “it 
makes it personal.” An elderly woman explained that as the chairman of her building on 
Wesselsgade, she had a game in which the resident who collected and cleaned the most cigarette 
butts from the area received an ice cream, and the incentive worked for the children. To 
incentivize recycling for adults, though, she suggested a certificate or a sign to put on one’s door, 
displaying that the family there recycles, to boast but also to spread the trend. She also noted that 
if there were to be a game at an interactive recycling center, it should not “talk” or make sounds 
all the time, because the nearby residents would be bothered. 
 
Government Policy 
There were many responses to the question of whether or not government policy and 
rules should have a place in the recycling system.  Chapter 2’s discussions of government policy 
and the psychology of recycling explain that while many citizens benefit from statutes and 
mandatory recycling programs, others are strongly independent and would rebel against the 
obligation. Government involvement is not limited to rules, however, and our interviews focused 
mainly on the incentives they do or do not provide and the government’s promotion of the 
system. 
 In January 2011, all monetary incentives associated with recycling were eliminated with 
a change of policy the made collection costs for all fractions equal (see Section 2.1.3 for more 
details). In order to hear people’s opinions on this change, we consistently asked interviewees 
how the policy shift affected them. To our surprise, most people did not even know about the 
change, or their understanding of the policy change was inaccurate. However, this discussion 
segued into comments on government intervention in general, opinions of which varied vastly 
among interviewees.  
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 One of the women we spoke to said that she is not content with the way the government 
is handling the organization of the recycling programs, and that the recycling collection 
companies get careless. In reality, the companies are privately owned, and although they follow 
certain standards set by the municipality, this is not specifically a government issue. It was 
interesting to note, however, how little many citizens seemed to know about government 
involvement and policies. Another interviewee was dissatisfied with the government policy and 
thinks there could be value in instituting fines for not recycling. Even with this attitude though, 
this interviewee mentioned he would be wary of government intervention because, “If the current 
government did it, then it’s probably bad.” This sentiment supports the research that suggested 
government policies might cause strong-minded people to rebel against it for the mere fact that 
it’s required. 
 Citizens of Nørrebro are also somewhat wary of government intervention because of a 
rumor started as a result of a recycling experiment years ago. The government wanted to find out 
if citizens would sort their recyclables into multiple fractions if given the opportunity. A multi-
fraction system was implemented in two Danish cities (not Copenhagen) as an experiment, but 
because it was just an experiment, the waste was all taken to the same facility after collection and 
re-mixed. Only if the new system had turned out to be successful would the proper facilities for 
multiple fractions have been created. Unfortunately, before long, the people who put in the effort 
to sort their waste realized that everything was being re-mixed. The legitimate reason was not 
widely known and the government did not explain the experiment to the public, so a rumor 
began and is still circled enthusiastically: that even if residents sort their waste it’s just going to 
be mixed again later. The locals who repeated this rumor believe strongly that the government is 
not actually doing their part for recycling. 
 Not all government involvement in the current recycling program has been met with 
dissatisfaction, though. One woman we interviewed praised the advertising that is on the sides of 
trucks and buses that encourage people to recycle. She suggested including humor in our design 
because it helps people remember the message. 
4.2.2 The Street Event 
At the street event we held with the employees of Miljøpunkt Nørrebro, the various 
motivating factors of recycling were tested in the form of prototypes of interactive recycling 
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stations. The prototypes were viewed by the public, who judged them and voted on their favorite. 
The people were also asked to make a pledge for recycling. The three prototype stations are 
shown below: In Figure 34 is Sorter Det (“Sort It”), a game in which the people respond to fast 
instructions to sort a recyclable in the correct bin, Figure 35 shows the Juke Box, which plays 
music when waste is sorted, and Figure 36 is the Growing Tree, where depositing bottles and 
cardboard make the tree grow, but depositing mixed waste takes down the tree. These three 
prototypes were developed in order to incorporate all of the motivators of recycling behavior, as 
researched and analyzed in Chapter 2, our Background. All three prototypes were designed to be 
as convenient and vibrant as possible, with much information on how the station works and what 
fraction belongs in what bin. The Growing Tree targets personal norms, or in other words the 
public’s morality and how they care for the environment. The Juke Box offers incentives to the 
public in the form of music and Sorter Det offers a different incentive in the form of a crazy 
game that gives positive, verbal feedback when the user sorts correctly. By comparing how the 
public interacted with each of the prototypes and with each other to gauge the social norms factor 
as well, the team was able further judge the importance of the various motivators of recycling 
behavior. 
 
Figure 34: Sorter Det game prototype 
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Figure 35: Juke Box prototype 
 
Figure 36: Growing Tree prototype 
 In general, the public did not understand Sorter Det despite the explanation in Danish of 
each recycling station next to the bins, and they did not use that recycling station often. 
However, the young children at the street event with their parents used the Juke Box prototype 
frequently and many adults stood around the Growing Tree station. From this initial observation, 
the team gathered that incentives and personal norms are critical motivating factors of recycling 
behavior. Several people were observed wanting to recycle paper at the Growing Tree, but 
 71 
because that prototype did not have a paper fraction, they had to use the Sorter Det station. An 
environmental man, whose occupation is to create gardens in Copenhagen, walked straight to the 
Growing Tree station after the three prototypes were briefly and equally explained. Moreover, a 
communications student decided that she liked the Growing Tree station best, because it was the 
simplest, but only after expressing that making pledges is, to her, the best way to get others to 
recycle. She explained that people write down a promise and perhaps say it out loud too, so they 
will remember the pledge later and follow through on it. Some pledges were broad, promising to 
“Sort my waste and encourage others to also,” while others were very goal-oriented, pledging to 
“Investigate exactly how the municipality retrieves fractions on the street in front of my 
apartment… and sort!” A young woman observing the bulletin board of pledges is shown below 
in Figure 37. The street event attendees were drawn to the pledge board, reading what others 
wrote about recycling, proving the social norms concept that neighbors affect each other’s habits, 
including their recycling behaviors. 
 
Figure 37: Recycling street event with recycling station prototypes and pledges 
 Further demonstrating that the Growing Tree was the most popular prototype, followed 
closely by the Juke Box, were the votes that the public made on which recycling station they 
liked best: the Growing Tree station received 18 votes, the Juke Box prototype received 13 votes 
and the Sorter Det game received 5 votes. The participants were also able to make comments or 
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suggestions along with their votes. Comments on the Growing Tree revealed this prototype was 
the best because of its clear, informative message. They believed it was simple and “beautiful” 
but also thought-provoking in how an individual’s sorting can make a difference, which 
primarily refers to the recycling facts on the lids of the bins. One fact read, for instance, that 
“recycling one kilogram of cardboard saves enough energy to power a 100W light bulb for 
almost two full days.” The comments communicated that it is motivating to actually see the tree 
growing and that the facts given on the bins’ lids spark curiosity – how exactly does recycling 
bottles save oil? One vote plainly put the Growing Tree above the other recycling station 
prototypes because the individual “rarely has time for music and games in the waste shed.” All 
the vote explanations and suggestions and the pledges are listed in Appendix D, Public 
Responses from Street Event. 
 The Juke Box prototype was much supported as well, though. The votes’ comments 
expressed that the Juke Box is the best recycling bin design because it was the most fun and 
would “speak to the wider population.” Two people simply wrote that “music makes me happy.” 
On the other hand, Sorter Det did not receive much support from the public. One vote explained 
that the station was “inviting” and instructive, but two others conveyed that the game was 
selected because of the fractions that could be sorted at each station – that Sorter Det was better 
because it separated cardboard from paper and excluded mixed waste. Sorter Det was the only 
station without a fraction for mixed waste, because the game was technically only about sorting 
one’s recyclables, and it was the only station with a fraction for paper, in case paper needed to be 
recycled and the other stations did not have this fraction. The fractions in each mock-up were 
decided based on practicality and the small size of each, so in reality, the fractions offered will 
not be a problem because the final recycling station will contain all fractions. Moreover, the 
reason for choosing the Sorter Det game because it was “inviting” contrasts our previous 
findings on how the strength of a message or a sign influences recycling behavior (see 2.2.3 
Public Knowledge of Recycling Programs, page 18). The Sorter Det game has a strong message 
for the public to recycle, while the Growing Tree and Juke Box stations involve weak messages 
promoting recycling, without directly instructing the public to sort their waste, and were more 
popular. Through these observations and submissions from the public, the team realized that to 
the street event attendees, personal norms are the most important motivating factor, followed by 
a music prize incentive, and a game incentive last. 
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 Another key feature of the street event was an existing interactive recycling bin, a battery 
xylophone depicted in Figure 38 below. Batteries dropped in the bin hit the xylophone bars of 
different pitches, and when the batteries reach the bottom, a coupon is printed for the recycler. 
The street event attendees enjoyed using the battery xylophone, especially the children and the 
adults with children. One individual explained that the battery xylophone is a great product 
because of its “aesthetics, functionality and culture production.” The battery xylophone is similar 
to the Juke Box because of their bright colors, musical aspect, and the prize after recycling, 
further strengthening the popularity of the Juke Box recycling station, and the importance of 
bright colors and a small prize for recycling in the design of the interactive recycling station. 
 
Figure 38: The Battery Xylophone 
4.2.3 Focus Group 
 Four people participated in the focus group—two men and two women. The group 
comprised of people we had previously interviewed as well as new people we had not yet spoken 
to, and included residents from the yards of both sides of Wesselsgade. This focus group make-
up, while small, gave us a relatively balanced perspective. However, because it was only four 
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people, it would be unwise to rely solely on the focus group results for any recommendation we 
made. Nevertheless, it was very helpful in exploring in more depth issues we had already heard 
about. 
 After a round of introductions and a brief summary of our project premise and goals, we 
started the two-hour session with a “Question and Die” game (which is not as fatal as it sounds!). 
The focus group leader had two lists of six questions, each of which matched the corresponding 
number on a die we provided. We passed the die around the room and each participant had the 
chance to roll the die and start a discussion about the question he or she received. The questions 
in this portion of the session focused largely on the reasons why people (our participants 
included) do and don’t recycle. 
In the discussions that followed the questions, our participants agreed on four main points 
in response. First, one of our participants suggested that people who do recycle know that it’s the 
best for the environment and realize that it’s foolish not to, and the other three agreed. Second, 
all participants believe that recycling behavior can be a result of generational attitude, social 
status, and education. Third, another important factor that affects recycling, according to our 
participants, is the convenience, availability, information, and cleanliness of the facilities 
available as well as the enthusiasm (or alternately, laziness) of the recyclers. The fourth reason 
was financial incentives, although the participants had different ideas about how these financial 
incentives should or could be made available (one thought taxes, one thought deposit, still 
another mentioned fines). All four of these points had fittingly been researched in the 
Background Research chapter, and supported results from our other interactions with residents of 
Wesselsgade and the rest of Nørrebro. 
After about 45 minutes of discussion using the Question and Die game, we moved on to a 
Photo Story exercise. We printed out six photos that we had taken in the Wesselsgade yards of 
items and areas that had to do with recycling and composting, as well as photos of other 
recycling stations and centers. These photos can be found in Appendix E. We displayed the 
photos to the participants and they were asked to choose a photo that triggered a strong feeling, 
memory, or experience about recycling or waste. Because of the nature of the photographs (one 
was of a poorly organized recycling shed, another was of a bin that people had tossed multiple 
fractions into, etc.), the discussion surrounding them focused primarily on what’s wrong with the 
system and how it should be improved. 
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Each person’s response to the photos built off the prior discussion points, which led to 
several strong conclusions from our four participants. The participants agreed that cleanliness, 
aesthetics, and organization were essential to a recycling station for a number of reasons. First, 
people are more willing to recycle when it’s not viewed as a “gross” chore. Secondly, aesthetics 
and organization can often go hand-in-hand—painting different fractions different bright colors, 
for example, is both visually appealing and informative to the recycler. Additionally, a well-
organized station would prevent the now-common occurrence of fractions being sorted into the 
wrong bin. Overall, the opinion was that people would be both more willing and more able to use 
a recycling station if it were visually pleasing, well-kept, and well-organized. 
Our focus group participants had some ideas about how to better organize the recycling 
station for our design. Figure 1 in Appendix E triggered the comment that more fractions should 
be implemented to improve sorting (because of the multiple types of plastics shown). When we 
suggested more fractions would discourage “lazy” people from sorting, the participants 
maintained that multiple fractions would be more inconvenient. Rather, more fractions would 
encourage people to sort more effectively because if they have already decided to sort out any 
recyclables, more fractions aren’t more difficult—provided the station is well-organized. When 
prompted to discuss what makes a station well organized, the overwhelming response was, 
“location, location, location.” The location of the bins relative to the apartments as well as 
relative to each other is very important for convenience. 
Despite the focus on logistical improvements to the recycling system, the photo story 
discussion culminated with a less tangible, but equally important, conclusion. Our participants 
agreed that the most important improvement to make was not a physical feature of the recycling 
station itself, but rather to influence attitudes of the people to whom the station will be available. 
This fully supports the background research, which focuses largely on the psychology of 
recycling.  
The last 45 minutes of the focus group were spent explaining and discussing our mock-
ups. We demonstrated how each mock-up worked to those participants who did not stop by the 
street event, and explained what each design was intending to accomplish. Like at the street 
event, our participants agreed that the Growing Tree model was the most effective. One 
participant liked that it was informative and fun and that it reminds the recycler exactly how he 
or she is making a difference. 
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Despite the agreement that the Growing Tree was the best out of the three designs we 
presented, two participants in particular responded with skepticism to the idea of making the 
station interactive. Concerns voiced included: technology’s tendency to break and frustrate 
people, lights and sound being out of place in a yard, and the novelty wearing off after the 
second or third use. However, two participants maintained that the information about how you’re 
helping the environment and the clear message about the good you’re doing by recycling is very 
positive. 
Finally, the participants in the focus group agreed on one last important factor for 
whatever new system or station is implemented: communication. They suggested handing out 
brochures to make sure people know about the changes being made and how they need to alter 
their current habits in order to recycle properly with the new station. Information should also be 
communicated clearly at the recycling station itself—whether it be through signs and posters, or 
perhaps a caretaker who will be able to answer questions and keep up the cleanliness and 
organization of the station. To really be successful, the station must be simple and practical, and 
this is largely achieved by how well the residents understand it. 
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Chapter 5: Recommendations 
There are two components of our recommendations: a prioritized list of design 
suggestions for an interactive recycling station, and recommendations for the layout and content 
of an informative and engaging website. Each of these two components focuses on different 
aspects of the recycling program, but together they provide a comprehensive foundation to 
improve the whole system based on the concepts, ideas and opinions of our results. 
5.1 Suggestions for Interactive Recycling Station 
The most important factors to include in the design of the interactive recycling station are 
convenience and information. While these two factors are the most important for motivating 
recycling, they are also relatively simple to address in a station’s design. Personal norms and 
incentives, the next two most important motivators based on interviews, the street event, and the 
focus group, should be incorporated in the recycling station’s interactive design. 
 
Convenience and Information 
Offering as much convenience and information as possible is essential to the interactive 
recycling station and to creating a successful recycling program. This affirms the background 
research, which suggested that convenience could enhance the transition from environmental 
emotions and morality into recycling behavior. To encourage such a transition, all of the 
different recycling systems for the separate drop-off areas and apartments will be brought 
together with the same waste bins, the same collection schedule, the same information available, 
and under the same caretaker’s organization, naturally adding convenience to the process as a 
whole. Moreover, the recycling station should be designed with vibrant colors compared to the 
current gray, dark green and dark blue bins to enhance visibility, and will bring all fractions next 
to each other to enhance convenience. The residents of Wesselsgade will be able to dispose of 
mixed waste, paper, cardboard, glass and plastic bottles, metal, electronics and batteries in the 
same place, while receptacles for some of these fractions are otherwise spread apart. 
Even though complaints were made during interviews about the inconvenience of 
disposing of bulky waste at the community recycling center, there would not be room on the 
sidewalk adjacent to the interactive recycling station for storing old furniture and appliances. 
Instead, the recycling station can only clarify that bulky waste and PVC must be brought to 
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either of the recycling centers on Møllegade or Gartnergade. Signs such as this and the one 
shown in Figure 39, a detailed list of what constitutes each fraction from one of caretaker Jann’s 
yards, must be noticeable and understandable, and either laminated or in a frame so that the signs 
are not destroyed. Furthermore, flyers and pamphlets can be deposited by caretakers, chairmen 
and the staff of Miljøpunkt Nørrebro with the addition of a folder bin on the side of the 
interactive recycling station as well. The address to the interactive recycling website must be 
included with these signs and flyers, preferably displayed boldly on the recycling station itself. 
Chairmen of apartment building complexes must take the responsibility to continue the flow of 
information by always posting flyers in hallways or distributing them to the homes in their areas. 
However, none of the signs and flyers should entail a message that is too “strong,” giving an 
impression that “everyone must completely sort their waste right now,” for example, or the habit 
will not form, and sorting properly will not become an inherent part of everyday life. Instead, 
thought-provoking environmental facts and figures and useful tips and instructions will suffice. 
 
Figure 39: Detailed list and map of where items are to be sorted 
 
Personal Norms and Incentives 
The interactive component of the recycling station will be secondary to its convenience 
and information. The members of the focus group were doubtful that the street event station 
prototypes would be successful and decided together that it would not be necessary to make the 
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recycling station quite so interactive, as long as it is convenient and informative. However, the 
team decided to include interactive components, involving incentives and targeting the public’s 
environmental awareness and concern, in the recommendations for the station’s design for two 
reasons. First, the informal, semi-structured interviews on the street and the formal interviews 
with Wesselsgade residents both supported using incentives and personal norms as motivating 
factors of a new recycling station. Second, the interactive elements of the recycling station will 
be optional, and there will be the choice to use the bins normally by plainly opening the lid and 
depositing waste. 
All four factors influencing behavior – information, visibility, convenience and incentives 
– must be included in the station’s design, but personal norms are needed as well, to create the 
intention to recycle in the first place (see Figure 13 on page 29 in Chapter 3, Methodology). This 
relationship will be best represented with a design similar to the Growing Tree prototype 
displayed at the recycling street event. With recycling facts, growing trees as recyclable bins fill 
and diminishing trees as mixed waste bins fill, morality and compassion for the environment will 
be targeted by instilling both positive and negative emotions on the users. In order to incorporate 
incentives, a pressure sensor at the bottom of each bin will measure sorted waste and give the 
recycler a small monetary reward, similar to the highly successful bottle deposit system. All in 
all, the design must balance “aesthetics” and “functionality” as the street event attendee said. In 
other words, the interactive recycling station must be attractive in displaying environmental facts 
and images, have as much valuable information as possible, and still fit the basic criteria of a 
waste bin. 
 
Practical and Social Issues 
There are several of these basic, practical considerations to include in the recycling 
station design. For one, the bins for batteries, electronics and bottles must be made of strong 
material for the heavy weight of those fractions, like the existing bins, and the batteries bin 
should be significantly smaller than the other bins while there must be more room for the mixed 
waste fraction, according to the data collected. In addition, all waste bins except that for batteries 
must have a lid on top for the waste collectors to open and a brim for the trucks to latch onto 
when emptying the bins, like the existing bins.  
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In addition to the practical considerations, the interactive recycling station’s design must 
address particular social issues that the team encountered throughout the project’s data collection 
and interviews. First, the station’s design must include the option to be either interactive or a 
normally functioning bin that opens simply for those who are in a rush, still do not care for 
sorting or the environment, or are in the process of learning to care. Moreover, a few 
interviewees mentioned the risk of graffiti and fire destroying the recycling station. To prevent 
graffiti, graffiti-resistant paint should be used to decorate the recycling station, and fire-proof 
materials should be considered for the structure. If the station is damaged though, a locked shed 
to protect the recycling station should be considered too. In this case, the outside walls of the 
shed should be decorated as attractively and with as many bold, environmental images as the 
recycling station bins themselves. 
Social norms, or the social interactions explored in interviews such as family 
communication about recycling and neighbors influencing one another will happen on their own 
according to the results of the interviews. When some residents are affected by the images 
targeting their environmental awareness, they will join those residents who already sort as much 
as possible and influence their family members and nearest neighbors, and so on. The large Yard 
1, with better recycling habits, will spread the trend to the small Yard 2 as the residents of both 
sides of the street use the same recycling station. Moreover, the cultural barriers – the residents 
of Nørrebro who were not born in Denmark, do not have the same mindset to care for the 
environment and do not know about the recycling process in Copenhagen – will be addressed by 
the extensive information available through the postings on the recycling station, the website and 
posters displayed in the apartment corridors. However, interviews and the focus group discussion 
have revealed that it will not be possible to affect every resident living on Wesselsgade.  
One interviewee cited how recycling can spread throughout the Wesselsgade 
neighborhood as a trend just like the biking trend occurred in Copenhagen. According to this 
man, everyone eventually joined the biking movement once they were given the proper means. 
Now, biking is the preferred mode of transport for most Copenhageners because of the city’s 
convenient bike lanes, biking traffic and parking areas. Similarly, if the people are given an 
interactive, informative, incentivized recycling system, this process will eventually become 
normal, habitual and popular as well. Further studies are needed to evaluate when recycling has 
been improved as much as possible. Such a study could monitor the new recycling station’s use 
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during the evaluation phase in the spring of 2013 by estimating how full the bins become on a 
regular basis, like the data collection process in this study. Miljøpunkt Nørrebro has yet to 
determine exactly how to judge the station’s effects on the Wesselsgade area in this evaluation 
phase because there are many factors to consider in the complicated process. These factors 
include the simple difference between the amount of each fraction sorted, the energy used to 
process the waste and recyclables, the money the residents save and the money that the paper, 
cardboard, glass, etc. industries save by reusing products, among many other measures of 
recycling. Once the particular method for evaluation has been decided, a future Copenhagen 
Interactive Qualifying Project can possibly research the effectiveness of the interactive recycling 
program. 
The Wesselsgade residents will not spend more money because the municipality agrees to 
help fund the charge for the waste of the recycling station to be collected. However, Miljøpunkt 
Nørrebro and the municipality agree that the apartments will become owners of the station so 
that they are morally responsible for the station, a tentative agreement which the chairmen of the 
Wesselsgade buildings signed as well (Mia Makne, personal communication, April 27, 2011). 
The cost of the electricity required to run the recycling station is intended to be supplied by solar 
panels and the design and construction of the station will be paid by Miljøpunkt Nørrebro’s 
grants and fundraising, so there will be negligible changes in fees for the residents. Little 
additional time will be required of the caretaker to look after these waste bins in addition to those 
already in place in the yard. Once the system is set up and running smoothly, there will be no 
additional cost to continue the project and continue increasing recycling rates, as long as the 
small monetary prize is continually funded by Miljøpunkt Nørrebro or sponsored by surrounding 
businesses. It will be necessary to continuously upkeep the interactive recycling station to 
successfully increase recycling in the neighborhood of Wesselsgade – the goal of this station is 
to create an impression on the public and thus create good, permanent recycling habits. 
The designers and engineers manufacturing the recycling station should refer to the 
following Table 7 of prioritized design recommendations in order to design and construct the 
station directly according to the opinions of the residents and the observed improvements needed 
in the current system. 
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Table 7: Prioritized Design Recommendations 
Convenience 
Separate compartments for 
each fraction 
• Paper, cardboard, glass and plastic bottles, metal, electronics, batteries, 
mixed waste 
• Compartments for metal and electronics and batteries should be made 
of strong materials to accommodate the heavy weight of those 
recyclables 
Mixed waste compartment 
twice as large as the others 
• All others should be the same size as current bins 
Compression technology 
and frequent pick-up 
• All fractions, particularly mixed waste, should be mechanically 
compressed and picked up more frequently to balance the increased 
number of residents using the one station 
Hinged lids on each 
compartment 
• Should be able to be opened by hand manually or by foot using a 
mechanism near the ground (similar to kitchen trashcans) 
• Battery compartments only need a 2x4 cm opening on the side and a 
removable bottom that is only unlocked by collectors 
Rim latch on the front edge 
of each compartment below 
the lid 
• Must fit with collecting trucks’ mechanism 
• Battery compartments do not need this 
Fire-proof materials • To prevent destruction and save the time, effort, and money to rebuild 
Vibrant colors to 
distinguish each 
compartment 
• For easy recognition as well as aesthetics 
• Painted with graffiti-resistant paint to prevent vandalism and save the 
time, effort, and money that would be necessary to repaint 
Information 
Clearly presented 
information 
• Fraction explanations; directions to Møllegade and Gartnergade for 
bulky waste, PVC, and hazardous waste; link to the Revitalizing 
Recycling Website; folder containing pamphlets with all this information 
as well as a collection calendar, municipality responsibilities, and 
information about Miljøpunkt Nørrebro 
• Well-laminated or otherwise protected to save replacement 
• Displayed both at the interactive recycling station and in apartment 
buildings 
Incentives 
Solar panels to provide 
energy 
• To power interactive features and ultimately save money that would 
have been used for electricity and reduce CO2 footprint 
Pressure sensors in each 
bin connected to an 
apparatus to provide 
recyclers with a small 
monetary prize 
• Monetary prizes will be given based on how much is sorted, as measured 
by the weight scales in each bin 
Personal Norms 
Recycling facts displayed 
on a digital screen on each 
compartment of the station 
• Periodically update the fact “bank” so people don’t see the same fact 
every time they recycle 
• Include facts about how much energy, oil, water, etc. is saved by sorting 
certain fractions, and any other pertinent recycling facts that will 
increase environmental awareness and target an individual’s morality 
Tree-shaped LED on each 
compartment connected to 
pressure sensors 
• Programmed so that the trees on recyclable fractions “fill up” with light 
as more recyclables are sorted (as measured by the pressure sensors), but 
tree on mixed waste compartment empties as waste is thrown in. 
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5.2 Suggestions for Recycling Website 
The design of the Interactive Recycling Station primarily addresses citizens’ concerns 
surrounding the steps of the recycling system that lie between the home and collection site. For 
those individuals new to the Copenhagen recycling methods or who are unclear about the best 
approaches to recycling, this leaves a big gap in the knowledge of what to do before disposal and 
what happens after disposal. From the interviews, street event, and focus group results, we 
concluded that three things need to be addressed in the website: how to make household sorting 
convenient, information about what happens after individuals sort their waste, and interactive 
opportunities for expanding environmental awareness and developing a personal investment in 
recycling. Additionally, the site should be easy to navigate and use. 
 We created a simple prototype using a website builder in order to display our ideas. 
While not fully developed, the prototype portrays the sections and pages that should be included 
in the final site. When you first visit the site, you are taken to a home page describing the 
contents of the website, shown in Figure 40. At the top of the page there is a navigation bar with 
links and dropdown menus for the various sections. 
 
Figure 40: Revitalizing Recycling website home page 
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 The text reads: 
Revitalizing Recycling 
Your comprehensive guide to recycling in Copenhagen! Explore our site to learn 
all about ways you can revitalize your recycling habits. 
• Tips, tricks, and rules and regulations for recycling and composting in 
your apartment or home 
• Information about what happens to your recyclables after you dispose of 
them 
• Fun and games for kids and the young-at-heart 
• News and updates 
The organization of the website, as seen in the navigation bar and with some detail in the 
figures below, is as follows: 
• Home 
• About Us 
• Recycling Tips 
o In Your Apartment 
o In Your Home 
o General Tips 
o Fraction Descriptions 
o Collection Calendar 
• Composting Tips 
o Getting Started 
o How To Compost 
o Prevent Stinky Compost 
o What’s Compostable? 
• What Happens After? 
• Kidz’ Corner 
• News 
• Forum 
• Contact Us 
The rest of this chapter will discuss each of our main goals and the website components 
by which we addressed them. 
As mentioned earlier, offering ideas to make household sorting convenient is important to 
address in the website. Referring back to our Results Chapter, most citizens we spoke to 
commented that they do not have enough space in their apartment for all the fractions, or sorting 
all of them is too much effort. Consequently, the website provides methods for organization and 
tips for sorting in small spaces that will ultimately persuade people that recycling is not too much 
of a burden and is worth the effort. The website also includes a section about how to manage 
composting indoors, as many people seemed either disgusted or unconcerned about composting. 
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The simple and clear explanations for how to start and upkeep indoor composting will ideally 
convince people it is worth a try. The tips for both recycling and composting focus on how to 
make it as easy and convenient as possible. The full text of the recycling and composting tips is 
included in Appendix F.  
According to our Results Chapter, another oft-voiced concern from the individuals we 
interviewed was the rumor about the sorted fractions being mixed again after collection. Many 
citizens were unaware of what happened to their waste after they sorted and disposed of it, so 
another main goal of the website is to explain exactly what happens to the fractions after 
disposal. We have included a page that describes the path the recyclables take, and has a list of 
the companies to which each fraction is sent. By showing that each fraction is used again, this 
information will allow the recyclers to directly see that their recycling behavior has a positive 
impact. 
Finally, the website will also be designed to additionally address the opinion that we 
discussed in the Results Chapter that personal morality and environmental awareness is integral 
to positive recycling behavior.  To achieve this, we will provide a few opportunities for visitors 
to interact with each other and with the website. There is a link to Miljøpunkt Nørrebro’s blog, 
which has updates on our project, so readers can stay updated on the process and excited about 
the developments. Additionally, there is a “Forum” page on the site, which provides the 
opportunity for discussion between visitors. People can ask for advice about how to recycle odd 
items, share more ideas for recycling tips, and maybe even utilize the forum as a List Serve to 
give away old items that can be reused instead of thrown away or even recycled. Finally, the 
website includes a “Kidz’ Corner,” which, as of now, only contains links to outside websites that 
have games. In the future, however, the page should expand to include games on the actual page, 
arts and crafts ideas using recycled materials, photographs of effective recycling compared to 
photographs of landfills, fun and educational quizzes, and a section with facts targeted towards 
children. These interactions are intended to build positive attitudes towards recycling and 
sustainable behaviors. 
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Chapter 6: Conclusion 
 In order to increase recycling behaviors on Wesselsgade in the Nørrebro district of 
Copenhagen, the team conducted a thorough literature review on recycling psychology, analyzed 
the current system in place through observation and key informant interviews, and gauged the 
public’s opinions and attitudes on the recycling process through semi-structured street 
interviews, structured formal interviews, a recycling street event and a focus group. By 
integrating all the results obtained, the team concluded that convenience and information are the 
most important motivators of recycling behavior, to be addressed by both the interactive website 
and recycling station. The interactive station’s design will also target the public’s morality and 
desire for incentives, because these were the next most important factors. 
Further studies by Miljøpunkt Nørrebro are necessary to determine the effectiveness of 
this new recycling program. The process for such an evaluation will closely follow the 
methodology of this project: assessing the strengths and weaknesses, determining residents’ 
attitudes and views regarding the new system, and proposing suggestions for improvements 
based on a thorough analysis. The data, observation, and interview results from the project we 
have just completed will serve as a comparison for the evaluation process. During the evaluation 
phase, the new recycling program will be continuously improved and enhanced. After the final 
evaluation, the interactive recycling station and website will be ready to be implemented 
elsewhere in Denmark and, ultimately, beyond its borders. 
In addition to the evaluation process directly related to our project, Miljøpunkt Nørrebro 
should consider two other recycling investigations. The first is an examination of the value of the 
Nørrebro recycling model. Data should be collected to compare the recycling rates in yards 
where the Nørrebro model has been implemented to determine the value of using this recycling 
process. In conjunction with the data, interviews to determine residents’ opinions about whether 
the trade-off between convenience and sorting additional fractions would be beneficial as well. 
The second investigation that will provide value for the recycling system in Copenhagen 
is an examination of the municipality’s removal of economic incentives for recycling. Our 
project’s results showed that incentives, particularly financial ones, are important recycling 
motivators. Consequently, this legislation transition has a significant effect on recycling habits. 
Our interviews with residents showed that many people are either unaware of the legislation 
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change or have an inaccurate understanding of the adjustment, so politicians should be 
interviewed to completely understand the motivation and endorsement behind the change.  After 
obtaining this information, it is important to educate the citizens about the policy change. 
Finally, Miljøpunkt Nørrebro should lobby the government to reverse the legislation. 
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Appendix A: List of Questions for use in Objective One 
We will introduce ourselves as a student group from Worcester Polytechnic Institute 
working on a project that will offer ideas to improve and enhance recycling in Nørrebro, and 
explain that their views on the topic and suggestions for improvement will help us gain a better 
understanding of what the new system should include. Some of the questions we will ask the 
caretakers and manager of the collection company are listed below. 
 
Caretaker Shadow Questions 
• How are recyclables collected in this apartment? What fractions do you recycle? 
• Is this how other apartment buildings’ recycling processes work? 
• When are recyclables collected from the yard? (How often, what time of day?) 
• Are the bins filled up by collection time? Overflowing? Empty? 
• How do the residents learn how recycling works for the building? Oral instructions upon 
moving in, brochure, signs, nothing? 
• Have you heard from residents any positive or negative feedback on the recycling 
process? 
• Have you noticed changes in the amount of recycling since monetary incentives and 
disincentives policies changed? 
• How is bulky waste disposed of in your apartment building? 
 
Collection Manager Questions 
• What is the precise route that recyclable materials take in the process of recycling after 
use in the home or workplace? 
• How do you advertise or market how to recycle? 
• Where can I find information and instructions on how to recycle in Copenhagen? Did you 
establish this source? If not, who did? 
• How do you promote good recycling behavior? 
• How has past monetary incentives and disincentives altered how much recyclables were 
collected? 
• What physical requirements should there be on recycling bins to make them easy to 
collect? What specific machinery is used to collect recyclables?  
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Appendix B: List of Questions for use in Objective Two 
We will introduce ourselves as a student group from Worcester Polytechnic Institute 
working on a project that will offer ideas to improve and enhance recycling in Nørrebro, and 
explain that their views on the topic and suggestions for improvement will help us gain a better 
understanding of what the new system should include. Some of the questions we will ask are 
listed below. 
 
1. On a scale of 1 to 5, how would you rate your understanding of the recycling system in 
your neighborhood? 
2. How did you learn how to recycle in your neighborhood? 
a. If you wanted more information about recycling, where would you go? 
3. How are recyclables collected where you live? 
a. How does that compare to other buildings near where you live? 
4. What fractions/types of recyclable are collected in your neighborhood? 
5. What does your neighborhood do to encourage recycling? 
6. How effective do you think the recycling program in your neighborhood is? 
7. Has your neighborhood offered monetary incentives to recycle in the past? 
a. If so, what were they and how did they affect the amount that you recycled? 
8. What motivates you to recycle? 
9. What might prevent you from recycling more? 
10. How do you feel your recycling habits compare to those of your neighbors? 
11. What are your family’s opinions on recycling? 
a. How do they compare to your opinions on recycling? 
 
The questions for the focus group and interviews will be tailored more specifically as the 
organization of each is finalized; however, we expect many of the questions to overlap between 
the two methods. 
Some of the questions we will ask during the focus group and Street Event are listed below. 
1. Which of the proposed features do you find the most appealing? 
2. How do you feel these features could be improved? 
3. If the design were to offer a reward for recycling, what sort of reward would be the best 
incentive for recycling? (Coupons? Toys? Free music downloads? Other?) 
 
We have some additional questions that are tailored specifically to the Street Event and 
are listed below. 
4. From the sample recycling stations brought in for the Street Event, which one was most 
appealing to you? 
5. Why was that one most appealing? 
6. What aspects of the other designs could you imagine being incorporated into your 
favorite design to make it better? 
7. How did you hear about the Street Event, and what compelled you to come? 
These questions will be applied in a focus group and interviews during the Street Event, 
both of which will take place after we have already established some of the key factors that are 
critical to recycling in Nørrebro. As such, we will create additional questions that address those 
specific factors and how to translate them into design parameters. 
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Appendix C: Informed Consent Forms 
Simple Verbal Consent: To be used while conducting semi-structured interviews on the streets of 
Nørrebro. Information is not sensitive and identifying information is not collected.  
 
Hello, my name is _____.  I am a student at WPI from the U.S.  I am collecting information to help 
increase in your neighborhood.  Would you be willing to take 5 minutes to answer a few questions? 
 
More Complete Verbal Preamble: To be used in formal, key informant interviews in which potentially 
sensitive nature of information may be elicited, but no identifying information is collected. 
 
We are a group of students from Worcester Polytechnic Institute in Massachusetts.  We are investigating 
the current recycling system of Copenhagen and how to improve it.  We strongly believe this research 
will ultimately enhance recycling rates in the district of Nørrebro.   
 
Your participation in this survey is completely voluntary and you may withdraw at any time.  Please 
remember that your answers will remain anonymous.  No names or identifying information will appear in 
any of the project reports or publications.   
 
This is a collaborative project between Miljøpunkt Nørrebro and WPI, and your participation is greatly 
appreciated.  If interested, a copy of our results can be provided at the conclusion of the study. 
 
Written Consent: To be used in the focus groups, in which potentially sensitive nature of information 
may be elicited. 
 
Participation Form and Statement of Rights 
 
We are students at Worcester Polytechnic Institute in Worcester, Massachusetts. We are conducting a 
research project on behalf of Miljøpunkt Nørrebro to determine the key motivating factors of recycling, 
and if these are addressed in your neighborhood. As part of this project we are conducting a focus group 
with key individuals. We have asked you to participate because we believe you have unique knowledge of 
these issues that will be valuable to the project. 
 
Before we begin, we would like to thank you for taking the time to participate in the focus group which 
will last about an hour to an hour and a half. Your participation is entirely voluntary.  You may refuse to 
discuss any question or leave the discussion at any time. Your name will not be used in any subsequent 
report or publication without your permission. 
 
If you consent to be interviewed at this time, we would ask that you indicate your agreement below. 
 
I agree to participate in the interview __________________________________ ____________ 
     Interviewee Signature    Date 
 
     __________________________________ 
     Interviewee Name 
 
Please initial for permission to record ______________ 
     Interviewee Initials  
 
     __________________________________ ____________ 
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     Interviewer signature    Date 
Appendix D: Public Responses from Street Event 
When the attendees of the recycling street event were asked to vote on which recycling station 
was the best, they explained their choices and made comments for improvement as follows, 
translated from Danish. 
 
Vote suggestions for Sorter Det: 
- Why: Because it sorts recyclables and excludes mixed waste. 
Comment: A little motivational information is missing 
- Inviting, instructive and pedagogic  
- Separation of cardboard and paper 
 
Vote suggestions Growing Tree: 
- Why: It motivates me that I can see numbers/figures on my sorting. 
Comment: The design and the look should be more cool 
- Why: Because that is what pollutes in nature. 
Comment: More recycling containers in the yards 
- Why: Good picture of the fact that sorting ones waste makes a difference 
- Why: At first glimpse the easiest and clearest message. More iconic 
- Why: Simple and thought provoking. I rarely have time for music or games in the waste 
shed  
- Why: You can see your consumption. 
Comment: Bigger opening for cardboard 
- Why: Easy to use. Great to get to know how much you contribute to a better 
environment. 
Comment: Make it more clear what the model can do. Also that it shows it. 
- Why: Because it is informative 
- Why: It is beautiful, and you can see the tree grow. It gives surprising information: aha!!! 
Comment: For example wild (crazy) how much a light bulb is able to burn due to 1 kilo 
of cardboard. Creates curiosity, how is bottles changed into oil? And which oil for what? 
- Why: Informative. Shows in a good way the effect of waste separation 
- Why: Because of the idea green tree 
- Why: Due to the trees 
 
Vote suggestions Juke Box: 
- Why: Nicest / most fun 
- Why: Music makes happy. 
Comment: should only play when correctly sorted 
- Why: Because it sings. 
Comment: They are all good! 
- Why: Because it is very important for our environment to keep things separated. 
Comment: Should continue to keep thins separated 
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- Why: I think that it will speak to the wider population. 
Comment: Take care that it does not get too noisy in the street. The more choices the 
better. Music makes people happy. 
- Why: Music makes me happy 
- Why: Love music. Makes sorting fun. 
Comment: As long as they are offered, people will sort 
 
 
 
The pledges made by the attendees and those from Miljøpunkt Nørrebro running the event were 
documented as well. Pledges in English and those translated from Danish are separated to 
distinguish who is from Copenhagen and who is not. Where a word was not legible, [something] 
was inserted. 
 
“I pledge to...” 
 
Danish 
• “Tame waste as a resource” 
• “Investigate exactly how the municipality retrieves fractions on the street in front of my 
apartment… and sort!  
• “[From] today's date to throw newspapers in newspaper container and cardboard into 
cardboard container” 
• “Invent new ways to recycle large [something]” 
• “I will always sort out my aluminum and deliver them to the recycling bins.” 
• “Thinking [something] on cardboard and paper when I sort” 
• “Sort my waste and encourage others to also” 
• “Keep sorting 800kg waste that we will return” 
 
English 
• Try to encourage the people in my apartment building to sort more or start sorting; try to 
start the Nørrebro model in my yard 
• Use recycled paper more often 
• Recycle more in my apartment in Copenhagen 
• Sort all my daily trash more thoroughly 
• Reuse plastic water bottles instead of only using them one time; recycle as much as 
possible instead of throwing away mixed waste 
• Pay attention to how much packaging in on items at the store and buy those with the least 
plastic and cardboard; rely less on paper towels and more on dish towels 
• Recycle more bottles at work 
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Appendix E: Focus Group Photographs 
 
 
Figure 1: Plastics recycled at the Møllegade recycling center 
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Appendix F: Website Content 
Page: Home 
 
Revitalizing Recycling  
Your comprehensive guide to recycling in Copenhagen! Explore our site to learn all about ways 
you can revitalize your recycling habits. 
• Tips and tricks for recycling and composting in your apartment or home 
• Information about what happens to your recyclables after you dispose of them 
• Fun and games for kids and the young-at-heart 
• News and updates 
Page: About Us 
 
Miljøpunkt Nørrebro  
Miljøpunkt Nørrebro, an environmental non-profit organization based in the Nørrebro district of 
København, is starting to develop a new type of recycling station -- the Interactive Recycling 
Station! Innovative design and interactive features will make disposing of your sorted fractions a 
fun, exciting, and educational experience. The prototype of the Interactive Recycling Station will 
be implemented on Wesselsgade in Nørrebro, København. After a period of evaluation, we will 
expand the concept to the rest of Denmark, and eventually, beyond its borders. Click the News 
tab to stay updated! 
In addition to developing the new Interactive Recycling Station, we hope to revitalize the 
community's interest and personal investment in the recycling system. This website was designed 
to provide a wide range of information, tips and tricks, interactive games, and fun ideas to 
reinvigorate your interest in recycling and remind you just how easy it really is! 
Page: Recycling Tips   In Your Apartment 
 
How to Recycle in Your Apartment  
If you want to recycle, but don’t know how you can manage it in your apartment, don’t worry! 
Recycling can be difficult and inconvenient in a crowded city like Copenhagen, but there are 
tricks and methods to bring organized, clean recycling into your home and lifestyle.  
1. Choose a spot in your apartment to collect recyclables. 
Some ideas: 
• All fractions near the regular waste bin, so you can sort the recyclables as you throw 
waste away. 
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• Different collection bins in logical places around your apartment (i.e. bottles/glass in the 
kitchen where you'd dispose of them, paper near the couch where you read the 
newspaper, etc.). 
2. Find items to use as bins. 
You can purchase recycling bins and organizers, or you can substitute things you find around the 
house. Paper bags, empty boxes, unused baskets -- anything that can hold recyclables will work! 
3. Collect all items that are considered recyclable. 
Depending on your yard's recycling program, you will have the option to sort some or all of the 
following fractions: 
• Mixed waste 
• Paper 
• Cardboard 
• Bottles and cans 
• Metal 
• Electronics 
• PVC 
• Batteries 
• Bulky waste 
If you want more information about exactly what constitutes each fraction, visit this website: 
4. When one or more of your collection bins becomes full, place it by the door to take out 
next time you leave. 
You don't have to make a special trip to your yard to dispose of your waste! If you empty the bin 
into a disposable paper bag you can leave the bin in your apartment, but still take the waste out 
next time you are leaving. Since you can just dispose of the empty bag in the paper bin after you 
toss the recyclables into the appropriate bin, you save yourself an extra trip upstairs! 
Page: Recycling Tips   In Your Home 
 
How to Recycle in Your Home  
You want to recycle, but aren't sure where to start. Lucky for you, living in your own house gives 
you plenty of space and opportunity to organize an efficient and effective recycling method for 
your home. 
1. Choose a spot in your home to collect recyclables. 
Since you presumably have more room than a person living in an apartment, you have more 
freedom for this step. You can keep multiple bins in your kitchen if you have room, or you can 
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set up fractions around the house where it makes sense -- batteries in the office where you 
change them most often, paper in the living room where you read magazines and the newspaper, 
bottles in the kitchen so you can rinse them out before disposing of them, etc. 
2.  Find bins for each fraction. 
You have more flexibility than in an apartment when it comes to choosing bins as well. You can 
either use things you find around the house (unused baskets, empty boxes, large paper shopping 
bags), or you can purchase bins. Here are two examples of recycling bins that could be very 
useful for sorting: 
Stackable recycling bins 
Compartmentalized recycling bin  
3. Collect and sort all items that are considered recyclable.  
Possible fractions are: 
• Mixed waste 
• Paper 
• Cardboard 
• Bottles and cans 
• Metal 
• Electronics 
• PVC 
• Batteries 
• Bulky waste 
If you want more information about exactly what constitutes each fraction, visit this website: 
Since you live in your own home, it is largely up to you which fractions you want to sort. You 
will have to find out from the municipality how to set up collection from your home (Private 
Dwelling Rates for Removal of Waste). Remember, you can always visit the local recycling 
center for extra fractions that you don't purchase bins for!  
4. Take out your full bins! 
Depending on where your large bins are in relation to your house, it might be as easy as opening 
the back door and tossing your waste into the appropriate bin. If it takes a little more than that 
though, or if you need to visit the local recycling center for an extra fraction, place the full bin by 
the door so you remember it next time you leave. You can also empty the bin into a disposable 
paper bag so you can just toss the recyclables and then leave the bag in the paper bin! Easy!  
Page: Recycling Tips   General Tips 
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General Tips  
• See your local recycle regulations. 
• Rinse containers to help reduce any odors. 
• Wash the indoor bin regularly with soap or bleach. 
• If you live in an apartment and have only a small bin, which you might be obliged to 
leave on a porch or shared balcony, use an indelible marker to mark your address on it. 
• If you can't have a compost pile or bin consider a worm bin for kitchen food scraps or an 
indoor composter. Indoor composting and worm composting are odor free. Some indoor 
composters run on electricity. 
• Set up recycle cans or bins around the house wherever you have a garbage can to reduce 
waste on the spot. 
• Crush plastic containers and cans because it saves space in your cans and in the truck that 
transports them. 
• Challenge yourself to reduce your garbage by half. Even if you are recycling now this can 
be a great challenge to try to reduce or re-use as many items as possible. 
• Expand your awareness and educate yourself about recycling so that the process becomes 
more efficient over time. 
• The best paper to recycle is computer paper. The least useful is construction paper. 
Shredded paper is difficult to separate so it goes into a lower grade paper. Only shred 
what you must shred. 
• Think of new ways to reuse old items that you would usually put in the landfill. 
• Automobile fluids should be recycled too. Take used oil and other fluids to a local repair 
shop and they will recycle it for you. 
• Recycle those things that can only be recycled! 
Page: Recycling Tips   Fraction Descriptions 
 
Fraction Descriptions  
Do you know the difference between plastic and PVC? Do you find yourself wondering whether 
your soda cans should go in bottles/cans or metal? Do you ever get confused about exactly what 
constitutes each fraction? 
No need to fret! Follow the link to see a cheat sheet describing exactly what goes in each 
fraction. 
http://kk.dk/Borger/Miljoe/Affald/Genanvendelse.aspx  
Page: Recycling Tips   Collection Calendar 
 
Collection Calendar  
Here's a link to the schedule for pick-ups in Copenhagen. Just type in your address and you'll be 
taken to a calendar. Never miss a collection day again!  
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http://kk.dk/Borger/Miljoe/Affald.aspx  
Page: Composting Tips   Getting Started 
 
Getting Started  
The first thing you need to do when you first decide to start composting is to get a bin! You can 
purchase a kitchen composter specifically designed for indoor composting (usually a heavy-duty 
crock or stainless steel container with a carbon filter in the lid) or you can make your own! These 
instructions can be scaled up or down depending on the amount of space you have in your 
apartment or home. A 10-gallon waste bin is a good size to start with for a small apartment. 
The tools and materials to build an indoor compost bin: 
Tools 
• Drill with 1/4″ bit 
Materials 
• 10 gallon metal garbage can (with tight-fitting lid) 
• Black and white newspaper 
• Rubber mat  
• Organic potting mix  
• Composted organic manure 
• Old furniture legs  
• Food scraps 
Building the bin 
• Drill holes in the bottom of the garbage can--this allows for aeration to help the compost 
do its thing 
• Set up the mat and rest the garbage can on the furniture legs 
• Start composting! 
For extra tips on what to add to your bin to help control any odors that might arise, click here. 
 
Borrowed from www.urbanorganicgardener.com 
 
Page: Composting Tips   How to Compost 
 
How to Compost  
Composting is easy if you know what you're doing! Once you have purchased or made your 
composting bin, here's what you'll need: 
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• Black and white newspapers 
• Composted organic manure 
• Organic potting mix 
• Food scraps (stick to things that CAN be composted!) 
And then, all you need to do is: 
• Shred the newspapers by hand 
• Put in first layer of newspapers and some of the potting mix 
• Add a layer of the food scraps  
• Sprinkle some of the composted manure 
• Cover with layer of newspaper and potting mix 
• Keep alternating layers of food with newspaper and soil  
• Close it up and you're done! 
Helpful hints: 
Consider doing the following to ensure your compost bin is as effective, efficient, and odorless 
as possible. 
• Blend your food scraps -- this will break down the food and speed up the decomposition 
process 
• Be sure to mix "brown" materials (dried leaves, shredded twigs, etc.) to the green 
materials (garden clippings, grass, etc.). The green materials add necessary nitrogen, but 
the brown materials add carbon. This will help with the smell. 
• Each layer should be damp, but now wet. As you build your compost pile, make sure that 
each layer is moist as it is added. 
• Mix your compost regularly to aerate it -- this will cut down the smell. 
 Compiled from www.composting101.com and www.urbaorganicgardener.com  
Page: Composting Tips   Prevent Stinky Compost 
 
How to Make Compost Not Smell  
One common aversion to starting indoor composting is the smell--after all, keeping banana peels, 
apple cores, old lettuce, egg shells, and coffee grounds in your kitchen for weeks doesn't sound 
all that appealing. If done with a proper bin and following the correct rules, compost will not 
smell at all! As an added precaution here is a smell filter you can make at home to help. 
What you'll need:  
• Compost bin 
• Carbon filter 
• Drill with 1/4" bit 
• Self-sticking Velcro 
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• Cloves 
• Spice grinder 
• Water 
• Dish soap 
What to do: 
1. Drill several holes in the center of the bin's lid, about two or three inches apart. 
2. On the inside of the lid, attach four pieces of the rough side of the self-sticking Velcro. 
3. Attach the carbon filter to the Velcro. 
4. Grind the cloves and sprinkle them in your composter every few times you open it. The 
cloves will help keep down the odor of the decomposing kitchen scraps. 
5. Empty the composter often. No matter what type of composter you use the odor will be 
reduced if the container is emptied often and washed with hot water and dish soap. 
Compiled from www.ehow.com, article by Michelle Hogan 
Page: Composting Tips   What’s Compostable? 
 
What Can and Can't I Compost?  
You CAN compost: 
• All organic waste from your garden and kitchen 
• All fruit and vegetables 
• Flowers and leaves, tea and tea bags, coffee grounds, egg shells (preferably crushed) 
• Weeds, grass, soft cuttings, and prunings 
• Shredded twigs 
• Waste paper including tissues, kitchen towels, newspaper, printer paper, corrugated paper 
(it should all be torn up or crumpled and well mixed in with the rest of the compost) 
You CANNOT compost: 
• Meat, fish, dairy produce, fat, egg, bread, cake, biscuits, pastry, and anything that 
contains these (they rot and attract vermin) 
• Most cooked food, for the same reason 
• Cat and dog feces 
• Plastics, shiny paper, and card 
• Coarse cuttings 
• Big roots and roots of dandelions, ground elder, mares tail, couch grass, and other weeds 
because they will regrow quickly 
• Diseased plants or leaves 
• Any garden waste that has been treated with chemicals 
• Soil (small quantities are acceptable, and may be beneficial if well distributed, but you 
should shake or knock excess soil off plant roots before composting them)  
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Page: What Happens After? 
 
Where does your waste go after you recycle it?  
So you know you need to sort your waste to help the environment, but what happens to all of it 
after it’s carried away? 
  
First, it is brought to the M Larsen facility on Amager where each fraction is stored in a separate 
area before getting sent off to a processing plant.  Mixed waste isn’t brought here, however, and 
goes straight to the furnaces at Amagerforbrænding to heat your home.  That makes it especially 
important for you to sort out your recyclables from the mixed waste.  The other fractions being 
stored at M Larsen are sold off to companies to be remade into new products in place of virgin 
materials.  Paper, cardboard, batteries, bulky waste and metal are sold to Renoflex in 
Copenhagen South; Electronics are sold to Vasbygade Genbrugsstation in Copenhagen West; 
and wood and PVC are sold to AV Miljø in Hvidovre.  By reusing these materials, they don’t 
have to be mined out of the ground or chopped down in a forest! 
  
Now you know where all your waste goes after it is carted away! 
• Mixed Waste: Amagerforbrændingen, Kraftværksvej 31, 2300 København S. 
• Paper and Batteries: Renoflex, Reffinaderivej 20, 2300 København S. 
• Cardboard: Renoflex, Reffinaderivej 20, 2300 København S. 
• Bulky Waste: Renoflex, Prøvestenen, L-Vej, 2300 København S. 
• Electronics: Vasbygade Genbrugsstation, Vasbygade 26, 2450 København V. 
• Contaminated Wood: AV Miljø, Avedøre Holme 97, 2650 Hvidovre 
• Metal: Renoflex, Prøvestenen, L-Vej, 2300 København S. 
• PVC: AV Miljø, Avedøre Holme 97, 2650 Hvidovre 
Page: Kidz’ Corner 
 
Recycling is Fun!  
If you want to learn more about recycling and have fun at the same time, you've found the right 
place! Below are some links to interactive games that will help you learn how to recycle  
http://www.ecy.wa.gov/programs/swfa/kidspage/envirogames.html 
http://www.epa.gov/recyclecity/  
Page: News 
Our Blog (Den Talende Miljøstation)  
Follow the link to stay updated on the Interactive Recycling Station project's progress! 
http://dentalende.blogspot.com/ 
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Page: Forums 
 
Forums 
Share ideas, experiences, and questions with your fellow recyclers. Start a new topic or join an 
existing discussion! 
Page: Contact Us 
 
Contact Us  
 
We look forward to hearing from you! 
 
Please fill out the form below and click "Submit." We will get back to you as soon as possible! 
